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The Institute for Research in Molecular Medicine (INFORMM) is a research institute under the Universiti Sains Malaysia. It was established in the year 2003 as a translational and multidisciplinary institute, with strengths in research on diagnostics and biomarker discovery. It aims to provide diagnostics solutions, especially to those affecting people in low resource settings. There are three research clusters at INFORMM, i.e., Diagnostics for Infectious Diseases (DID), Advanced Research Technologies (ART), and Cancer Research (CARE). In the year 2010, INFORMM gained recognition by the Malaysian Ministry of Education as one of the country's Higher Institution Centre of Excellence (HICoE), in the niche area of Diagnostics Platform.

Molecular Diagnostics and Biomarker Discovery (MDBD) is an international conference held annually by INFORMM since the year 2016, with support from the Ministry of Education. The conference provides a platform for scientists and postgraduate students locally and internationally to share their new findings, and deliberate on the current topics, as well as to network and initiate collaborations. The three research clusters at INFORMM take turns to organize the annual MDBD conference. This year, the ART cluster led the organization of the 4th MDBD with the theme of "Antibody Technology." Universiti Sains Malaysia is also celebrating its 50th anniversary; thus, the organization of this conference with minimal registration fees showed the university's commitment to advancing science and technology.

Antibody technology is a platform that transcends various areas of research, whether Diagnostics, Vaccines, or Therapeutics. With the recent breakthroughs in immunotherapy, biologics are set to lead the way in the treatment of diseases. As one of the most dominant biologic format, monoclonal antibodies stand ready to capitalize on this. Building on two decades of research, it offers exciting advancements in the treatment of communicable and non-communicable diseases ranging from cancer to autoimmunity to infectious diseases. The development of antibody technology also benefitted the development of diagnostics, especially in reducing the time required for an antibody to go from bench to bedside and increasing the test specificity. The conference also focused on alternative binders that mimic antibodies such as DNA/RNA aptamers and other non-antibody scaffolds. The size of these non-antibody scaffolds and its specificity rivals that of an antibody and could potentially be used hand in hand with antibodies for both diagnostics and therapeutics.

The 2019 MDBD attracted 95 participants, including international participants from Thailand, Indonesia, Kazakhstan, Arab Saudi, and India. There were ten invited speakers from eight countries, i.e., Germany, Singapore, Thailand, Arab Saudi, Denmark, South Africa, Korea, and the USA. The abstracts of the conference published in the BMC Proceedings reflect the diversity of the research papers presented.

IS01 Invited Speaker - Targeting Tyrosine Kinases, Tubulin and Topoisomerase for Cancer Therapy {#Sec4}
===============================================================================================

Malose J. Mphahlele ([mphahmj\@unisa.ac.za]{.ul}) {#Sec5}
-------------------------------------------------

### Department of Chemistry, University of South Africa, Private Bag X06, Florida 1710, South Africa {#Sec6}

**Background**

Cancer is responsible for increase in the mortality rate and has become a life threatening disease affecting people at all ages in both developing and developed countries. There are several types of cancer treatment and these include surgery, radiation therapy, chemotherapy and targeted therapy each with its advantages and disadvantages. Targeted therapy is the foundation of precision medicine and it makes use of small molecules that can attach to specific targets inside or on the outer surface of cancer cells. Our focus towards compounds with potential anticancer properties has previously been limited to their evaluation for cytotoxicity in vitro against panel of cancer cell lines. However, cytotoxicity does not define a specific cellular death mechanism. There are several mechanisms of action for the anticancer agents including induction of apoptosis, DNA and mitochondrial damage, inhibition of angiogenesis, tubulin inhibition, kinase inhibition, and also drug efflux protein activities- or a combination of some of these mechanisms. We have since extended our research on heterocyclic compounds with potential anticancer properties to include their mechanism of anticancer activity.

**Methodology**

The prepared compounds are screened for antigrowth effect against panel of cancer cell lines using the 3-(4,5-dimethylthiazol)-2,5-diphenyl tetrazolium bromide (MTT) assay. Selected compounds are then evaluated for potential to induced apoptosis by means of flow cytometry and caspase activation assays. Non-cell based assays are conducted on the most active compound for inhibitory effects s against tubulin polymerization or protein kinases and topoisomerase I/II enzymes.

**Results and Discussion**

In our previous investigations on the cytotoxicity of polysubstituted indoles and the 4-anilinoquinazolines, it was observed that these compounds induce apoptosis. Their mechanisms of anticancer activity as potential inhibitors of epidermal growth factor receptor tyrosine kinases (EGFR-TK) \[1\] or tubulin polymerization \[2\] were evaluated experimentally complemented with molecular docking (*in silico*) into the ATP binding site of EGFR or colchicine tubulin binding site, respectively. In a quest to optimize this class of potential anti-proliferative agents, the aniline group was replaced with a heterocyclic framework such as indole or benzofuran ring to comprise quinazoline-appended hybrids and the compounds were evaluated for anticancer activity in vitro against a panel of cancer cell lines and for their potential to inhibit EGFR-TK phosphorylation complemented. A series of benzo\[*c*\]furan-chalcones was synthesized and evaluated *in vitro* for antigrowth effect and for dual inhibitory effect against tubulin polymerization and EGFR-TK phosphorylation \[3\].

**Conclusion**

The N- and O-containing heterocycles prepared in our laboratory and their molecular hybrids have been found to be cytotoxic and to induce apoptosis in various cancer cell lines. Some of these compounds were found to inhibit tubulin polymerization or EGFR-TK phosphorylation. The experimental results were complemented with molecular docking into the active sites of these receptors to help rationalize the anticancer activity and guide further structure activity relationship (SAR) studies.

**References**

\[1\] Mphahlele, M.J. et al. *Pharmaceuticals* 2017, *10*, 87.

\[2\] Mphahlele, M.J.; Parbhoo, N. *Pharmaceuticals* 2018, *11*, 59.
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**Background**

Snakebite envenoming is a neglected tropical disease affecting 2.5 million victims worldwide each year, leading to more than 100,000 deaths and about 400,000 amputations and other sequalae. Currently, snakebite envenoming is treated with polyclonal antivenoms comprising heterologous antibodies derived from the plasma of immunized horses. Due to their non-human nature, such antivenoms have a propensity to cause adverse reactions in human recipients, as well as their content of therapeutically active antibodies is low. Therefore, snakebite victims, when treated, receive exorbitantly high amounts of immunogenic animal antibodies, which both represents an issue for safety and cost of treatment \[1\].

**Methodology**

Recombinant antivenoms based on mixtures of human monoclonal antibodies can be designed to have improved therapeutic properties, such as enhanced efficacy, better safety profiles, and improved manufacturability compared to existing animal plasma-derived polyclonal antivenoms. These next generation antivenoms may therefore have the potential to replace existing plasma-derived antivenoms \[2\].

**Results and Discussion**

In the later years, significant scientific developments have been reported within the field of recombinant antivenoms, including the development of strategies for broadening the neutralization capacity of toxin-neutralizing antibodies and the generation of the first experimental recombinant antivenom based on an oligoclonal mixture of fully human monoclonal immunoglobulin G antibodies \[3\]. However, many technical challenges still lie ahead before recombinant antivenoms may enter clinical development. These challenges include how to generate broadly-neutralizing antibodies that can neutralize multitudes of toxins, and how to design efficacious antibody mixtures that can be administered at very low dose. Here, novel strategies for the discovery and engineering of broadly-neutralizing sweeping antibodies are presented with examples of such antibodies against snake, spider, scorpion, and bee toxins recently discovered in my lab.

**Conclusion**

Recent progress in the field of recombinant antivenoms has created renewed hope that novel antibody discovery methodologies and recombinant DNA technology may enable the development of polyvalent recombinant snakebite antivenoms that can be manufactured at low cost.

**References**

\[1\] Laustsen AH. How can monoclonal antibodies be harnessed against neglected tropical diseases and other infectious diseases? Expert Opin Drug Discov. 2019; ePub:1-10.

\[2\] Laustsen AH, et al. Recombinant snakebite antivenoms: A cost-competitive solution to a neglected tropical disease? PLoS Negl Trop Dis. 2017; 11:1-14.

\[3\] Laustsen AH, et al. *In vivo* neutralization of dendrotoxin-mediated neurotoxicity of black mamba venom by oligoclonal human IgG antibodies. Nat Commun. 2018; 9:1-9.
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**Background**

Oral cancer is a subtype of cancers that are commonly referred to as head and neck cancers. The cancer comprises about 85% of all the head and neck cancers. More than 90% of oral cancers are squamous cell carcinoma (OSCC) originating in the tissues, which line the lips, oral cavity and pharynx \[1,2\]. OSCC is characterized by a high degree of local invasiveness and high rate of metastasis to the cervical lymph nodes. Traditional herbal medicine played a significant role in cancer therapy throughout history. *Cinnamomum zeylanicum*, also known as Ceylon cinnamon or "true cinnamon", is obtained from the bark of a tropical evergreen tree, an indigenous plant in Sri Lanka and grows widely in Madagascar, India, and Indo-China. The active compound of Cinnamon has been observed to have anti-microbial, anti-parasitic and anti-oxidant properties, reducing blood glucose level, cholesterol level, and blood pressure, anti-inflammatory activity and anticancer properties \[3\].

**Methodology**

In this study, *Cinnamomum Zeylanicum* was investigated for its cytotoxic effect on 4NQO-induced oral cancer carcinogenesis in rats tongue. Twenty SD rats were randomly divided into four equal groups; Group I received water as a negative control and Group II received 4NQO for 8 weeks at 20 ppm (positive control). Group III and IX were given 4NQO and treated with Cinnamon at 250 and 500 mg/kg, respectively. All rats from all experiments were sacrificed after 22 weeks, and the histopathological changes were evaluated. Furthermore, Immunohistochemical expressions of tumor markers; cyclin D1, β-catenin and e-cadherin were analysed in tongue specimens using an image analyser computer system.

**Results and Discussion**

The results showed that the Cinnamon extract reduced the incidence of OSCC when compared to the control group, especially in the high dose group. Histopathological results showed changes in 4NQO-induced cancer group without treatment, three of 5 tongue specimens were diagnosed as having OSCC while two of them diagnosed as having dysplastic lesions. Following treatment with the Cinnamon extract, three of 5 tongue specimens were diagnosed as having hyperplasia, one diagnosed as having dysplastic lesions and one specimen only have reached to OSCC stage. Immunohistochemistry staining results showed significant (p\<0.05) up-regulation of β-catenin and e-cadherin in the cinnamon treated groups when compared to the untreated group. On the other hand, cyclin D1 was significantly (p\<0.05) down-regulation in the Cinnamon treated groups when compared to the cancer control group.

**Conclusion**

The results of this study showed that Cinnamon has chemopreventive activity during oral carcinogenesis induced by 4-NQO.

**References**

\[1\] Valente VB, et al. Oral squamous cell carcinoma misdiagnosed as a denture-related traumatic ulcer: A clinical report. The Journal of Prosthetic Dentistry. 2016; 115(3):259-62.
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**Background**

The apicomplexan protozoan parasite *Toxoplasma gondii* is the causative agent of toxoplasmosis, a zoonotic infection that affect roughly one-third of human population. A survey in 2017 among Malaysians' pregnant women reported that 42.47% were seropositive with anti-*Toxoplasma* antibodies. *T. gondii* remarkable ability to disseminate via the bloodstream or within immune cells and to cross the blood-brain barrier was well reported. A better understanding of the mechanisms underpinning the parasite's interaction with this barrier is crucial for the development of therapeutic interventions.

**Methodology**

The interactions of *T. gondii* with human brain microvascular endothelial cells (hBMECs) as blood brain barrier (BBB) model was evaluated using FITC-dextran flux-based permeability assay, transendothelial electrical resistance (TEER) measurements for tight junction integrity evaluation, viability, early/late apoptosis and cell cycle analyses using NC-3000™ image-based flow cytometry and tight junction genes (Occludin, PRKCA and ZO-1) and inflammatory genes (IL-6, P-GP and TNF-alpha) genes expression using RT-PCR. These experiments were performed at 3, 6, 24, 48 and 72 hours post infection (h.p.i) to represent early, middle and late stages of infection. This study then analysed the global transcriptomic changes in hBMECs caused by *T. gondii* infection in a time course study to uncover the underlying molecular mechanisms and signalling mechanisms that mediate the parasite-hBMECs interaction. Total RNA from *T. gondii* RH-infected hBMECs were obtained at 6, 24 and 48 h.p.i where mRNA and small RNA were sequenced using Illumina™ HiDeq 4000 and NextSeq 500 respectively. MRNA and small RNA sequencing reads were mapped to the annotated human GRCh37 and *T. gondii* ME 49 reference genomes before conducting differential expression analysis on uninfected versus infected cell reads. Genes expressed with false discovery rate (FDR) \< 0.01 and \>1 or \<−1 log2 fold change were identified. Differently expressed genes were then validated with microarray and RT-PCR.

**Results and Discussion**

During the early and middle stages of infection, *T. gondii* maintained host cells' viability, suppressed cell apoptosis by halting cells at the G0/G1 stage, induced up-regulation of IL-6 gene, reduced the permeability of infected cells compared to non-infected cells. Late stage of infection was marked by significant reduction of the cell integrity and vitality, and by significant increase of fragmented DNA. This study confirmed previous findings that *T. gondii* infection halts cell cycle progression and modulates the expression of cancer-like genes in infected cells. Integrated mRNA/miRNA expression profiling and pathway analysis showed multiple signalling pathways including, ATF4 activation, TP53 regulation, selenoamino acid metabolism and selenocysteine synthesis as key pathways regulated during *T. gondii* infection. MIRNA study identified increased expression of miR-7 and miR-17-92 family that possibly determine the fate of host cells in *T. gondii* infection. Also, *T. gondii's* ribosomal proteins L36 and S12 were identified as key players in its pathogenesis and have good potential as vaccine candidates.

**Conclusion**

Our data provided new findings on *T. gondii* interaction with a 2D BBB model represented by hBMEC culture in a Transwell system, identified new genes and miRNAs altered by infection. These findings should facilitate further analysis of host-pathogen interactions in toxoplasmosis in preclinical animal models.
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**Background**

Preeclampsia is one of the problems in obstetrics because it will increase both maternal and fetal morbidity and mortality. Preeclampsia is commonly recognized as pregnancy-induced hypertension or, in other words, acute hypertension on pregnancy, characterized by elevated blood pressure (hypertension) and protein found in the urine (proteinuria) and is associated with the dysfunction of placental and maternal blood circulation. The benefits of anthocyanin-rich vegetables and fruits consumption have been widely known to contain protective effect and antioxidant properties. Numerous studies have suggested that its antioxidant properties of anthocyanin were linked to their ability as an angiotensin-converting enzyme (ACE) inhibitor and reduce oxidative stress.

**Methodology**

In this study, animal models were induced with Triponyl sulphate at 70 mg/kg body weight in order to make a preeclampsia model rat. There were 5 groups in this study, namely: (CN) normal pregnant rat; (PC) mild-preeclamptic rat; (P1) preeclamptic rat treated with nifedipine; (P2) preeclamptic rat treated with anthocyanin, (P3) preeclamptic rat treated with a combination of nifedipine and anthocyanin.

**Results and Discussion**

The expression of VEGF showed a significant change with the average score between the groups on the cytoplasm of the endothelial cells. The fetal weight showed a significant difference with the average score between the groups, the highest one was the CN group with the average score 3.0±0.0 g. The analysis of inter variables showed those three doses of anthocyanin affected the VEGF variable positively for 5.8% and the bodyweight of fetus negatively for 19.5%.

**Conclusion**

Based on the result in this study, treating the preeclamptic rat using the combination of nifedipine and anthocyanin able to improve the VEGF expression in the uterus, but this effect was not well-correlated with the fetal weight. Further study is strongly recommended in order to evaluate any abnormality of the fetal development under anthocyanin treatment.
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**Background**

*KRAS* oncogenes harbouring codon G12 substitutions are considered gate keeper mutations which drives oncogenesis in many cancers. To date, there are still no target specific vaccines or drugs available against this genotype, thus reinforcing the need towards the development of targeted therapies such as immunotoxins. Recently, new generation recombinant immunotoxins, which are toxin moieties fused to the single-chain variable fragment (scFv) portion of antibodies, have gained much attraction as cancer therapeutics following their ability to specifically target and eradicate abnormal cells without affecting non-targeted cells. This study aims to immuno-engineer and develop a recombinant anti-m*KRAS* scFv-fused mutant *Hydra* actonoporin-like-toxin-1 (mHALT 1) immunotoxin that is capable of recognizing and eradicating abnormal cells with a codon-12 mutated k-ras antigen.

**Methodology**

A G12V peptide mimotope (68-V) was designed to elicit antigen specific IgG titres against mutated K-ras antigen in immunized Balb/c mice. The RNA was extracted from splenocytes following ELISA confirmation on post-immunized mice sera and was reverse transcribed into cDNA. The anti-m*KRAS* G12V scFv library was constructed from a cDNA repertoire of variable regions of heavy chain (V~H~) and light chain (V~L~) fusions connected by a flexible glycine-serine linker, using splicing by overlap extension PCR (SOE-PCR). The anti-m*KRAS* G12V scFv fragments were constructed in pCANTAB5E phagemid and superinfected with M13K07 helper phage. Few rounds of bio-panning were performed to enrich high-affinity scFv clones against G12V control peptide. The binding specificity of anti-m*KRAS* G12V scFv protein was determined by phage- and monoclonal-ELISA. The anti-m*KRAS* G12V scFv fragment was fused to mHALT 1 toxin using SOE-PCR and cloned in pET22b vector. Expressed recombinant anti-m*KRAS* G12V scFv fused mHALT 1 immunotoxin was subjected to *in vitro* MTT cytotoxicity assay on various *KRAS* positive and *KRAS* negative cell lines.

**Results and Discussion**

Harvesting of splenocytes was carried out following ELISA confirmation of post-immunized mice sera with a significant elevation in G12V antigen specific-IgG (1). The V~H~ and V~L~ genes from spleen RNA of mice immunized with 68-V were amplified and randomly linked together, using SOE-PCR producing band sizes about 750 bp. Anti-m*KRAS* G12V scFv was constructed in pCANTAB5E phagemid vector with a library containing 1.8 x 10^7^ individual clones. After three rounds of bio-panning, the anti-m*KRAS* G12V-34 scFv antibody against G12V control mimotope was identified and confirmed without any cross-reactivity with other mimotopes or controls using ELISA. The anti-m*KRAS* G12V-34 scFv was fused to mHALT 1 toxin (2) using SOE-PCR, and was successfully expressed as inclusion bodies in *E. coli* (molecukar weight of \~46.8 kDa) and then refolded. HALT 1-scFv recombinant immunotoxin exhibited cytotoxicity effect on SW-480 colorectal cancer cells with IC~50~ of 30.17 μg/mL, with minimal cytotoxicity effect on normal human dermal fibroblast cells.

**Conclusion**

Anti-m*KRAS* G12V-34 fused mHALT 1 immunotoxin exhibited cytotoxicity effect on *KRAS* positive cancer cell. The development of such immunotoxins are potentially useful as a immunotherapeutic application against *KRAS*-positive malignancies. Additionally, this scFv can also be potentially developed as a serological based diagnostic tool for the detetcion of the G12V m*KRAS* genotype.
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**Background**

Per ARNT Sim Domain containing 1 (PASD1) protein is a cancer-testis antigen (CTA). It is not expressed in normal tissues but immunologically privileged sites such as normal testes tissue. However, it is widely expressed in some cancers. Its specificity makes PASD1 an attractive immunotherapeutic targets as DNA vaccine in cancers. Two PASD1 transcripts and proteins isoforms have been identified. PASD1_v1 transcript encodes 639 aa protein (PASD1a) and PASD1_v2 transcript encodes a longer 773 aa protein (PASD1b) due to alternative splicing event. Our study aims to investigate PASD1 mRNA and protein expression in colorectal cancer (CRC) and colorectal polyps (polyps) patients at UKMMC and correlate it with clinical data.

**Methodology**

Formalin-fixed paraffin-embedded (FFPE) tissue samples were collected from 30 CRC and 5 polyps patients. RNA was extracted using the RNeasy FFPE Kit (Qiagen), quantified using real-time PCR (qRT-PCR, Applied Biosystem) and analyzed. 3 primer sets used were primer A: 5'-TAC AGG AGC GGA AGA AGT GG-3', primer B (5'-GCCCACAAACCTTGAAATCAC) and primer C (5'-AGCAGACCAGATTGATGCC). For PASD1 protein expression, the FFPE tissue sections were immunohistochemically stained using two PASD1 antibodies: 2ALCC136 (recognized both PASD1a and PASD1b proteins) and 2ALCC128 (recognized PASD1b protein only). Staining was detected using the EnVision™ FLEX Mini Kit (Dako).

**Results and Discussion**

9/15 (30%) of CRC samples showed significant PASD1 mRNA expression. This was 3 fold higher relative to the normal sample. No PASD1 mRNA expression was detected in polyp samples. PASD1 protein was moderately expressed in 12/30 (40%) CRC and 2/5 (40%) polyp samples using 2ALCC136 antibody. However, 2ALCC128 antibody staining were positive only in 2/30 (7%) CRC and none of the polyps samples. 6 CRC patients that were positive for both PASD1 mRNA and protein expressions, were in the later stage of cancer (Dukes' C & D) and in the range 50-60 years old. This data suggests that PASD1 expression maybe a good biomarker an in CRC patients' prognosis and disease progression.

**Conclusion**

PASD1 mRNA and protein level maybe a good indicator for CRC patients' prognosis and disease progression, making it an attractive immunotherapeutic target CRC patients.

**References**
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**Background**

Autoimmune thyroid diseases (AITD) is metabolite disorder caused by hereditary or environmental factors which characterized by the presence of inflammatory cell infiltration in thyroid gland. The large prevalence of this disease requires deeper studies in an effort to prevent the occurrence of AITD. Antigens that play a role in the development of this disease are thyroglobulin (Tg), thyroid peroxidase (TPO) and thyroid stimulating hormone receptor (TSHR) \[1\]. Previous study have developed and reported the preparation of experimental animal of thyroid disease using caprine thyroglobulin (cTg) in rats *(Rattus norvegicus)* \[2,3\]. Detection of AITD still relies on the identification of the function of thyroid gland and other indicators that cause tissue damage such as the presence of inflammation and protein identification. The function of the thyroid gland is mainly indicated by changes in hormone levels of Thyroxine (T4), and Tyroid stimulating hormone (TSH). The presence of Tg which reaches 75% in thyroid tissue has the potential to be autoantigen compared to TPO and TSHR. Thyroglobulin is a protein with a molecular weight of 660 kDa, it is necessary to modify the antigen with the large molecular weight to be used in detection schemes.

**Methodology**

DNA were isolated from Blood samples of AITD patients and normal people, then amplified the Tg encoding gene and compared the encoding gene sequences. The alignment is then performed on the sequence produced to determine the epitope that has high antigenicity. DNA library was determine with ssDNA with randomized design with conserved sequence as 5'-AGTAATACGACTCACTATAGGGAGTCGACCGACGAGAA-N40-TATGTGCGTCTACATCTAGACCTAT-3' From this step, aptamer then was isolated using the Sequential Evolution of Ligands by Exponential Enrichment (SELEX) method. The resulting aptamer was then tested for immunogenicity to determine the presence of anti-thyroglobulin as a marker candidate in the detection kit with immunoassay approach.

**Results and Discussion**

The TG_F of 5'-GAGTACATTCTGGATCCTGG-3' and TG_R of 5'-GGATCAGGTCACTAGTAGTG-3' were performed amplification PCR product with molecular weight approximately 560 bp. This amplicon then was sequenced to analyze the highest antigenicity as a part in SELEX process. After aptamer was yielded, then it was coated in microwell plates to conduct ELISA in order to perform immunogenicity that can bind with anti-thyroglobulin that contains in sera.

**Conclusion**

Resulted aptamers in this research had immunogenic properties that can used to detect autoantibody of Tg to prevent AITD.
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**Background**

Lymphatic filariasis (LF) is a debilitating mosquito-borne parasitic disease caused by three species of tissue/blood helminths namely *Wuchereria bancrofti*, *Brugia malayi* and *Brugia timori*. Of the three species, *W. bancrofti* infection (bancroftian filariasis) is responsible for 90% of the infections. LF is a neglected tropical disease associated with poverty in 53 countries \[1\]. The 2016 Global Burden of Disease reported that LF accounted for 189 million disability-adjusted life years \[2\]. In year 2000, the World Health Organization established the Global Programme to Eliminate Lymphatic Filariasis (GPELF), with the aim to eliminate LF as a public health problem by year 2020. The GPELF requires accurate diagnostic tools for various phases of its program. Diagnostic tests for detecting and/or quantifying circulating filarial antigens in humans have been developed for bancroftian filariasis but have been found to cross-react with *Loa-loa,* a non-lymphatic filarial parasite. In the present study, we have developed an alternative antigen-detection ELISA for bancroftian LF using our novel B*m*SXP-specific recombinant monoclonal antibody (5B) as the detecting antibody together with a polyclonal antibody against B*m*SXP as the capture antibody.

**Methodology**

Development of the antigen detection test comprised three main phases: i) Production and purification of anti-B*m*SXP rabbit polyclonal antibody. ii) Production of recombinant monoclonal antibody protein and conjugation with horseradish peroxidase (HRP). iii) The development of the assay to detect circulating *W. bancrofti* antigen in human serum samples. In total, the 5B-ELISA was performed using 124 samples comprising sera from 34 *W. bancrofti* microfilaria positive (mf+) individuals, 50 healthy individuals, and 40 individuals with other infections. In addition, the assay sensitivity was validated using spiked dried blood spots.

**Results and Discussion**

The results were used to plot a Receiver Operating Characteristic (ROC) curve and distribution graph. The 5B-ELISA showed a diagnostic sensitivity of 100% (95% CI: 88.4-100.0%) and diagnostic specificity of 100% (95% CI: 92.1-100.0%). This shows that the developed assay was able to detect all *W. bancrofti* microfilaremic individuals and did not cross-react with sera of people who were healthy and with other infection. In addition, the ELISA was also able to detect *W. bancrofti* antigen in the spiked dried blood spots samples, albeit with reduced OD values.

**Conclusion**

The developed assay using the novel 5B recombinant monoclonal antibody could potentially be a promising alternative antigen detection test for bancroftian filariasis. Further studies should be performed using a bigger sample size, including samples from non-microfilaraemic individuals from endemic areas, post-treatment patients, and *Loa-loa* infections.
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**Background**

In recent decades, the importance of gut microbiota in maintaining human gut health and in the development of diseases has been extensively investigated. Alterations in microbial composition have been consistently reported in patients with CRC, including in our pioneer study on gut microbiome profiling of Malaysian CRC patients (TRGS/2/2014/UKM/02/3/1). Several bacterial candidates were found enriched in tumor tissues \[1\]. However, it is still unknown on how these gut bacteria may functionally contribute to CRC. The complex communication network between the host and microbes possibly achieved via protein secretions may have a role in exacerbating CRC. Therefore, we aim to profile the secretomic landscape of gut microbiome in patients with CRC-stricken gut by assessing the secretome in stool samples.

**Methodology**

A pilot study was carried out at the UKM Medical Centre, Kuala Lumpur. Patients were identified during the colonoscopy procedures and recruited post-histology confirmation. Stool samples from 26 clinically-diagnosed patients with CRC and 20 non-CRC control individuals were collected, homogenized and filtered followed by protein extraction and profiling by quantitative label-free proteomics using Nano-Liquid Chromatography TripleTOF Mass Spectrometry. The mass spectrum datasets were searched using MaxQuant against the microbial UniProt Fasta database. Statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) version 22. Functional and integrative analyses of the identified proteins were performed using the Database for Annotation, Visualisation and Integrated Discovery (DAVID) \[2\] and MetaboAnalyst 4.0 \[3\] online tools, respectively.

**Results and Discussion**

Over 3700 proteins were identified from the gut microbes with nearly 3000 proteins were mapped to bacteria. We observed significant reduction of the microbial proteins in CRC, particularly from bacteria and fungi domains as compared to the non-CRC control. The ratio of Firmicutes to Bacteroides proteins has dropped remarkably by 83.3% in CRC. Proteins from wide-range genera were mostly undetected in CRC, either below detection or totally non-secreted. Interestingly, almost all the proteins identified in the CRC were not the same as those from non-CRC. The dissimilarities of the bacterial proteins run across the major genera whereby same organism identified in both groups showed different secretion profile. Functional annotation analysis on the identified proteins revealed none of the microbial proteins in CRC were of known specific function whereas the top non-CRC proteins are commonly involved in normal cell maintenance.

**Conclusion**

The secretome data from this study suggest possible disruption of microbial communication network in CRC. The absence of many maintenance-based important proteins may impact on the host-microbe interaction, resulted in the loss of natural microbial protection and thus pathological condition leading to CRC.
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**Background**

Medicinal plants are well known to have a potential effect in mitigating the harmful adverse effects of conventional treatment. Recent years have seen the advent of a new generation of agents that directly target either the malignant cell itself or cells supporting tumor growth. Strategies in targeting tumor angiogenesis have been a crucial focus of intense research following observations that the growth and metastatic spread of tumors are dependent on their development of a vascular supply Therefore in this research, we investigated the cytotoxic and antiangiogenic properties of *Mentha Longifolia*, Lamiaceae family that is grown and cultivated in Saudi Arabia.

**Methodology**

Four types of extracts (WE, ME, 70EE and 100EE) were prepared from freshly harvested *Mentha Longifolia* leaves. The cytotoxicity of these extracts were investigated using MTT assay on selected cell lines (human colon cancer cell lines HT29 and HCT116, breast cancer cell line MDA-MB-231 and endothelial cell line EAhy926). The ex vivo studies were evaluated by Rat Aorta Ring Assay.

**Results and Discussion**

Water extracts (WE) do not show any significant cytotoxicity against all cell lines, while other extracts showed different IC50 against the cell lines. Interestingly, none of the extracts inhibit the growth of MDA-MB-231 and EAhy926. Their cytotoxicity are selective towards HT29 and HCT116. The IC50 values of the tree extracts on HT29 are 17±5, 30±3 and 33±3 μg/ml respectively. HCT116 were more resistant to the three extracts with IC50 values is double the IC50 value on the HT29. 100 μg/ml of each extract displayed anti-angiogenesis properties by the percentage value of the microvessels formation inhibition by rat aorta model are 61±2% (70EE), 51±3%(ME), 51%±5(100EE) and 22±1%(WE) respectively.

**Conclusion**

70% ethanolic extract (EE) *of Mentha Longifolia* showed selective activity against the growth of HT29 colon cancer cell line with the highest antiangiogenic properties among other extracts. Further studies are required to evaluate the molecular mechanism of cytotoxicity and antiangiogenesis properties which portray the important pathways in the pharmacological effects of these plants.

**References**

\[1\] Fidler MM, Soerjomataram I, Bray F. A global view on cancer incidence and national levels of the human development index. Int J cancer. 2016;139(11):2436-2446.

\[2\] Shankar E, Goel A, Gupta K, Gupta S. Plant flavone apigenin: an emerging anticancer agent. Curr Pharmacol reports. 2017;3(6):423-446.

\[3\] Banudevi S, Swaminathan S, Maheswari KU. Pleiotropic role of dietary phytochemicals in cancer: emerging perspectives for combinational therapy. Nutr Cancer. 2015;67(7):1021-1048.

OP13 Enhanced production of a short peptide tagged recombinant Ss3a-7K protein as a potential biomarker for strongyloidiasis {#Sec47}
----------------------------------------------------------------------------------------------------------------------------

### Nur Hassanah Mohd Hassan^1^, Norsyahida Arifin^1^ and Rahmah Noordin^1^ {#Sec48}

#### ^1^Institute for Research in Molecular Medicine (INFORMM), Universiti Sains Malaysia, Penang, Malaysia {#Sec49}

*BMC Proceedings* 2019, **Vol(Suppl no.):** P1

##### **Correspondence:** Rahmah Noordin ([rahmah8485\@gmail.com]{.ul}) {#Sec50}

**Background**

Strongyloidiasis is a mysterious yet important parasitic disease that is hard to diagnose where approximately 100-370 million people are infected worldwide\[1\]. Human infection occurs when the infective filariform *Strongyloides stercoralis* larvae in contaminated soil penetrate the intact skin of feet sole or hand palm percutaneously through direct contact\[2\] and therefore leading to multiple silent complications especially among immunosupressed patients \[3\]. While microscopic examination remains a gold standard method, improved diagnosis is achieved through confirmatory assay with serological and/or molecular diagnostic approaches. In the current serodiagnosis of strongyloidiasis, recombinant proteins have been adopted in place of the use of native parasite antigens, although the availability of diagnostically potential proteins is still limited.

**Methodology**

The DNA sequence of Ss3a variant was custom-synthesized and sub-cloned into apET32 expression vector where seven peptide sequences of lysine (-7K) were added at the N-terminus of the original Ss3a sequence. The expression and purification of the recombinant protein were optimized and finally tested with 40 different human serum samples as a preliminary evaluation of its diagnostic potential.

**Results and Discussion**

Ss3a-7K protein was confirmed to be a soluble protein, hence the expression and purification processes that follow were based on a standard affinitive chromatography protocol for soluble proteins. The newly produced recombinant protein displayed a cleaner profile with enhanced yield and purity when compared to the original non-optimized Ss3a protein. Finally, the antigenicity of this recombinant protein was determined by western blot immunoassay was proven to be 80% (n=20) sensitive and 85% (n=20) specific.

**Conclusion**

Ss3a-7K is a new variant of Ss3a recombinant protein that is attached to a series of protein tags namely short amino peptide,

thioredoxin and histidine tags to enhance the solubility of the protein. In this study, we have successfully enhanced the yield and purity of Ss3a-7K recombinant protein, with significant diagnostic value. Hence, this protein merits further evaluation as a potential diagnostic biomarker for diagnosis of human strongyloidiasis.
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**Background**

*Shigella*, an intracellular Gram-negative bacteria that responsible for bacterial dysentery or shigellosis. The hallmark of this infection is the activation of the host immune cells to attack the invader. Macrophages play an important role in response to this intracellular pathogen. The mechanism by which *Shigella* infection regulates pro- or anti-inflammatory mediators during intestinal inflammation is still obscure. The investigation of both is crucial in determining the effectiveness of the immune system in providing protection against the intracellular bacterial infection. The purpose of this study is to identify the role of human macrophages in the control of infections caused by *Shigella flexneri* 2a (*S. flexneri* 2a).

**Methodology**

*S. flexneri* 2a mild (SH062) and virulence (SH057) strains were used to infect THP-1 monocytes-derived macrophages for 0, 6, 12 and 24 hr. Six target genes (TNFα, IL-1β, IL-6, IL-12, IL-10, and *inducible nitric oxide synthase (iNOS))* was determined by using real-time quantitative polymerase chain reaction (RT-qPCR). RT-qPCR was run for 40 cycles and the cycle threshold (Ct) values obtained from each sample was against GAPDH. Nitric oxide (NO) was determined by using NO assay kit E-BC-K036 (Elabscience, USA) on the supernatant of THP-1 derived macrophages coincubated with *S. flexneri* 2a for 0, 6, 12 and 24 h. Statistical analysis was performed by two-way ANOVA.

**Results and Discussion**

Inflammation caused by this disease is characterized by a balanced action between the pro- and anti-inflammatory cytokines. The expression of all pro-inflammatory mediators showed a marked increase in a time-dependent manner. Induction of TNFα, IL-1β, IL-6, IL-12, iNOS, and NO proved a pro-inflammatory response of the THP-1 derived macrophages towards *S. flexneri* 2a. This indicates that the human macrophages get involved in inflammation caused by *S. flexneri* 2a through the cytokines and NO production. SH057 was seen to be more powerful in eliciting the pro-inflammatory response than SH062. TNFα and IL-1β are the main chemotactic mediators involved in the recruitment of neutrophil to the inflammation sites. The production of IL-6 characterized as a factor that enhances antibody production in a B cell line. The IL-12 production leads to the activation of cell-mediated immunity through the stimulation of T helper 1 (Th1) cells. The induction of NO which is toxic to the *Shigella* indicates that macrophages have evolved defense mechanisms to minimize the possibility of becoming the host to this intracellular bacteria. IL-10 which is the anti-inflammatory cytokine was also induced by SH057 but to a much lesser level compared to the pro-inflammatory cytokines. This suggested an initial up-regulation of pro-inflammatory cytokines which could activate the immune response to fight against the bacteria followed with the up-regulation of anti-inflammatory cytokine.

**Conclusion**

In conclusion, the present finding showed that *S. flexneri* 2a causes THP-1 monocytes-derived macrophages to produce a pro-inflammatory response at the initial infection to attack the invader while later give the anti-inflammatory reaction to control the inflammation in response to the pro-inflammatory mediators. Overall, *S. flexneri* 2a has an immunomodulatory role in inducing a protective immune response in a model of human macrophages.
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**Background**

A surgical wound or incision wound is a wound caused by sharp-edged objects such as a scalpel. The wound healing process is carried out by the stages of hemostasis, inflammation, proliferation and re-epithelization. Several studies indicate that onic silver water therapy has antibacterial and anti-inflammatory effects so that it can accelerate the inflammatory phase. This study aims to determine the effect of topically treatment of ionic silver water to the expression of IL-10, IL-1β and collagen density in incision wound model in rat model animals (*Rattus norvegicus*).

**Methodology**

This research was an experimental study using a completely randomized design (CRD). Twenty animal model of male Rattus norvegicus strain Wistar about 8-10 weeks old, body weight ranging from 179 - 205 g, later was divided into 4 treatment groups. Negative control group (normal group without incisions and treatment), P1 group (incisions with treatment of povidone iodine 10% 0.5 mL), P2 group (incisions with treatment of 0.5 mL ionic iilver Water (Ag+) Solution), and P3 group (incisions with combination treatment of Povidone iodine 10% with 0.5 mL ionic Silver Water (Ag+) Solution). IL-10 expression was examined using the flowcytometry and IL-1β expression was examined using immunohistochemistry method in One-Way ANOVA statistical analysis, and tukey test with 95% confidence level. Collagen density was seen by staining Masson's Trichrome.

**Results and Discussion**

The results showed that single treatment of 20ppm ionic Silver Water (Ag+) solution (P2 group) significantly elevate the level of IL-10 expression (p\<0.05) and the combination treatment of ionic Silver Water (Ag+) solution with Povidone iodine 10% (P3 group) was able to induce the best collagen growth. IL-1β expression showed a relatively significant reduction on P3 group. The occurrence of the wound healing process is inseparable from the role of growth factors and cytokines. Cytokines are proteins that function as inflammatory mediators and regulators of immunity (Velnar, 2013). One cytokine that plays an important role in this process is Interleukin-10 (IL-10). IL-10 is one of the anti-inflammatory cytokines that functions to inhibit the production of several other types of cytokines namely pro-inflammatory cytokines such as IL-1, TNFα, IL-1β and IL-12. Ag (Silver) with an antibacterial and anti-inflammatory effect (Knetsch and Koole, 2011) helps to speed up the healing process of wounds. Ionic silver water (Ag+) suppresses the level of inflammatory markers such as inflammatory cells so that this process can be completed and enter the proliferation phase.

**Conclusion**

Based on the result of this study, it could be concluded that ionic Silver Water (Ag+) solution can accelerate incisional wound healing in rats (*Rattus norvegicus*) by increasing the level of IL-10 expression and collagen growth and suppressing the IL-1β expression.
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**Background**

*Plasmodium falciparum* was known as the most common parasite strain associated with cerebral malaria when high burden parasites were observed in a brain microvasculature blood vessel. Parasite cytoadherence to microvasculature is mediated by intercellular adhesion molecule-1 (ICAM-1) which can be upregulated by TNF-α during the infection \[1\]. The aptamer is a single-stranded nucleic acid (DNA or RNA) that have the capability to bind to any target molecules at high specificity and affinity like an antibody \[2\]. Thus, this study was aimed to isolate the DNA aptamer against ICAM-1 which potentially could be used as anti-cytoadhesion of infected erythrocyte to ICAM-1 and prevent cerebral malaria.

**Methodology**

The DNA aptamer selection was conducted using 83-mers nucleotide libraries against recombinant human ICAM-1 coupled Protein A Dynabeads (1X PBS, pH 7.4; 1.5 mM of MgCl~2~; 1% BSA\]. The aptamer from the 8^th^ cycles was cloned and sequenced. The aptamer structure analysis was done using online mfold software. The binding analysis of aptamer was performed using ELONA assay. The specificity of isolated aptamers was evaluated against BSA and recombinant human CD36. The aptamer competitive binding assay was performed using commercialized monoclonal antibody 15.2.

**Results and Discussion**

Isolation of DNA aptamer against ICAM-1 was successfully achieved after 8^th^ round of SELEX. The sequencing analysis of twenty-five isolated aptamers candidate was clustered into twenty-three groups based on their sequence similarity and was also grouped to 'T-rich', 'T/G-rich', and 'G-rich' families. We found that there were seven aptamers candidates showed significant binding to ICAM-1 compared to DNA library. The aptamer that possesses G/C-rich sequence (DI05) was showed has the highest binding ability compared to the T-rich family (DI20 and DI33) followed by G-rich family (DI31). The balanced mixture of T/G/C bases within clone DI05 was thought might enhance the conformation tertiary structure of aptamer. The binding specificity was showed that DI05 aptamer significantly had no cross-reactivity to BSA and CD36. Finally, the competitive binding assay was showed significant reduction of absorbances for DI05, DI20, DI31 and DI33 in the presence of mAb 15.2. The reduction of absorbance may have been caused by the competitive inhibition of mAb 15.2 at the same epitope site of DNA aptamer binding to ICAM-1.

**Conclusion**

This study was successfully isolated DNA aptamer (DI05) which could potentially be used as adjunct therapy targeting cerebral malaria.
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**Background**

Bacillary dysentery is one of the most common communicable diarrheal infections recently. There are approximately 169 million cases of shigellosis reported worldwide. The disease is transmitted by a group of Gram-negative intracellular enterobacteria known as *Shigella flexneri, S. sonnei, S. dysenteriae and S. boydii* \[1\]. Conventional treatment regimens for *Shigella* have been less effective due to the development of resistant strains against antibiotics. Therefore, an effective vaccine for the long term control of *Shigella* transmission is urgently needed \[2\].

**Methodology**

In this study, reverse vaccinology approach was employed to identify most conserved and immunogenic outer membrane proteins (OMPs) of *S. flexneri 2a*. A primary data was retrieved form Genbank based from two virulence strain from main pathogenic *Shigella* group; *S. boydii* CDC and *S. dysenteriae* SD197 for orthologous comparison. The most conserved and immunogenic OMPs of S. flexneri 2a which can be potent vaccine candidates were initially identified. The shortlisted proteins were then predicted for their antigenicity as potential epitopic sequences using validated online immunoinformatics software.

**Results and Discussion**

Five OMPs including fepA, ompC, nlpD_1, tolC and nlpD_2 were identified as potential vaccine candidates. Protein-protein interactions analysis using STRING software revealed that five of these OMPs may potentially interact with other intracellular proteins which are involved in beta-lactam resistance pathway. Each of these OMPs contains regions which are capable to induce B- and T-cell immune responses. Analysis acquired from this study showed that five selected OMPs have great potential for vaccine development against *Shigella* infection. The predicted immunogenic epitopes can also be used for development of peptide vaccines or multi-epitope vaccines against human shigellosis.

**Conclusion**

Utilization of bioinformatics tools in designing a potential vaccine candidates showing that this is a promising strategy for the future vaccine development against global persistent infection.
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**Background**

The synthesis of antibodies and cellular receptors for alpha-fetoprotein is carried out, respectively, B - and T-lymphocytes. The complement, as one of the main components of humoral immunity, is always present in the blood serum, and only anti-idiotypic antibodies from alpha-fetoprotein synthesized can be antibodies that interact with antibodies and cell receptors directed against embryo alpha-fetoprotein the female's immune system, as the embrion does not have a functioning immune system. The interaction of anti-idiotypic antibodies against alpha-fetoprotein with antibodies and cell receptors on the surface of B- and T-lymphocytes against alpha-fetoprotein, in combination with complement, will completely destroy cell clones that can synthesize anti-bodies and cellular receptors, directed against embryo alpha-fetoprotein. The aim of this work is to detect in female blood anti-idiotypic antibodies from alpha-fetoprotein, which selectively suppress the synthesis of anti-bodies against embryo alpha-fetoprotein.

**Methodology**

The work used the blood of the woman in childbirth. The amount of 5 ml blood was placed in a thermostat at a temperature of 36 °C until a clot formed. The resulting blood clot was surrounded by a thin wire to separate it from the walls of the tube. The tube was carefully tilted to drain the serum. The resulting blood serum in an amount of 1.5 ml. applied to a pre-equilibrated starting pH, 20 mM sodium phosphate buffer pH 7.0, a miniature column filled with Sigma recombinant (*E. coli*) fast flow protein G Sepharose (Germany) capable of adsorbing human and goat IgG immunoglobulins only, to separate IgG antibodies from other components of the blood serum. The affinity chromatography of serum proteins on a protein G Sepharose column was carried out according to a conventional method. The elution profile was recorded using a 2151 UV Variable Wavelength Monitor flow densitometer (LKB, Sweden) at a wavelength of 280 nm. Fractions of serum proteins obtained on a Protein G Sepharose column were neutralized to pH 7.0 by the addition of a Tris base solution.

**Results and Discussion**

As a result of the work, the presence of anti-idiotypic antibodies from alpha-fetoprotein in the IgG fractions of serum immunoglobulins obtained after affinity chromatography on a protein G Sepharose column was determined by the enzyme immunoassay, by their ability to interact with antibodies against alpha-fetoprotein (idiotype - anti-idiotype interaction). The work was performed on an ABBOTT AxSYM enzyme-linked immunosorbent analyzer (USA), during which the presence of alpha-¬ fetoprotein in the amount of 0.21 ng / mL was detected in serum IgG fractions of immunoglobulins, although there, could not be a priori.

**Conclusion**

Thus, the presence of anti-idiotypic antibodies against alpha-fetoprotein in the blood of a female, which does not allow the development of antibodies against alpha-fetoprotein of the embryo and the fetus, has been shown.
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**Background**

Tuberculosis (TB) is an airborne ancient disease that has affected mankind which is chronic caused by *Mycobacterium tuberculosis* (*M.tb.*). There were several laboratory of diagnosis available for TB screening such as smear microscopy, culture and GeneXpert® that already shown a reliable result to diagnose patients with active TB. However, all of the methods are not for detection of latent TB infection (LTBI). Although IGRAs (Interferon Gamma Release Assay) had been introduced for diagnosis of LTBI, unfortunately the test is expensive and laborious laboratory tests. Nonetheless, the test is not accessible for poor countries which is mostly having high burden of TB due to cost and have no fast point-of-care setting. Thus, a new rapid test urgently is needed to improve the recent diagnosis method for LTBI which is more affordable and easily implemented. To date, aptamers has been received considerable attention due to its recognition properties that could mimic function of antibody against the target with high affinity and specificity \[1\]. The 16 kDa of *Mycobacterium tuberculosis* was chosen as study prime candidate due to its importance in tuberculosis latency and immunodominant property \[2\].

**Methodology**

The RNA aptamers against 16 kDa antigen protein was generated using random pool RNA library through *in vitro* selection process (SELEX). The successful isolated aptamers were then clustered together according to their similar unique sequences. The secondary structure and motif sequence was identified using free online software. In this study, EMSA was performed using agarose gel electrophoresis to evaluate the binding and the dissociation constant (Kd) determination.

**Results and Discussion**

Six clusters of RNA aptamers were successfully isolated and its secondary structure was predicted with the lowest Gibbs free energy was chosen for each group. The motif sequence that had been discovered shown a correlation with the binding site of secondary structure which is single stranded and within the randomised region. The discovery of motif sequence also presumed that the aptamers had a biological function for aptamer-protein interaction. By measuring the band intensity of the gel profile, the dissociation constant was evaluated for each cluster. The aptamer (TB_APG01) had the highest frequency clones (14/104) within the clusters isolated after selection process and TB_APG04 had highest Kd value (3.935 μM).

**Conclusion**

As a conclusion, six isolated clusters of RNA aptamers were successfully analysed for their secondary structure and motif sequences. The analysis of binding between selected potential aptamers with 16 kDa antigen protein showed a significant interaction for each cluster. The aptamer TB_APG04 which was identified had the lowest Kd value which indicated the strongest aptamer against 16 kDa within the clusters.
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**Background**

*Entamoeba histolytica* is a protozoan parasite that causes amoebiasis. Infection of this parasite may lead to amoebic dysentery and amoebic liver abscess, which is fatal if left untreated. Until now very less studies were performed on the membrane proteome of *E. histolytica*. As membrane proteins could be very promising target for new drug and vaccine designs, therefore, proteomic analyses were performed to explore the membrane sub-proteomes of *E. histolytica* trophozoites in this study.

**Methodology**

The culture of *E. histolytica* trophozoites were performed according to Diamond et al., (1995). Then, the membrane fraction of the trophozoites were extracted using three methods: two commercial kits (ProteoExtract® from Calbiochem and ProteoPrep® from Sigma), and a conventional laboratory method. The membrane protein and cytosolic fractions from each method were tryptic-digested. Then, the digested peptides were analysed using LC-ESI-MS/MS and LC-MALDI-TOF/TOF for protein identification. The identified proteins were then analysed by a bioinformatic software namely TOPCONS 2.0 to predict the presence of transmembrane helix and/or signal peptide.

**Results and Discussion**

The results showed that the ProteoExtract® kit and the conventional method extracted higher protein yields compared to the ProteoPrep® kit. The combined data from LC-MALDI-TOF/TOF and LC-ESI-MS/MS identified 490, 492, and 587 proteins extracted using the ProteoExtract®, ProteoPrep®, and conventional methods, respectively. *In-silico* analysis predicted 109 (22%), 237 (48%) and 182 (31%) membrane proteins from the ProteoExtract®, ProteoPrep® and conventional method extracts, respectively. Furthermore, the identification of the cytosolic and membrane protein fractions showed that the ProteoPrep® extraction kit was the most selective and specific for the extraction of the membrane proteins.

**Conclusion**

In conclusion, the results revealed 249 *E. histolytica* membrane proteins. Furthermore, this study confirmed that the use of two types of mass spectrometers enhances proteome coverage. The data generated has increased the understanding on the types of proteins that reside at the parasite's membrane. The identified proteins will be useful for further studies in understanding the pathogenesis of amoebiasis and the roles the proteins play in the host-parasite interactions.
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**Background**

Avian influenza is an infectious disease in avian species caused by avian influenza virus (AIV). AIVs of subtype H5, H7 and H9 are the most prominent haemagglutinin (HA) subtypes that resulted in serious impacts in poultry industry and caused infection in human occasionally \[1\] \[2\]. Real-time reverse transcription (RT)-PCR (qRT-PCR) assays used currently do not include internal amplification control (IAC) to ensure proper PCR and eliminate false-negative results. This study aimed to develop duplex qRT-PCR assays for detection and identification of H5, H7 and H9 subtypes of AIV with inclusion of IAC.

**Methodology**

Primers and probes specific for the matrix (M) gene for detection of AIV, H5-, H7 and H9-HA gene for subtyping were designed and validated with 4 reference viruses. IAC utilized a synthetic plasmid DNA harboring human glyceraldehyde 3-phosphate dehydrogenase (GAPDH) amplified by specifically designed primers and probe. IAC interference to the amplification of target gene in duplex reaction was initially evaluated to determine the optimal quantity of IAC template. The performance of duplex qRT-PCR assays using the optimized reaction conditions was then evaluated with respect to corresponding simplex reaction.

**Result and Discussion**

Primer and probe of M gene detection were tested positive with all 4 viruses. No cross-reactivity was detected for primer-probe sets of subtyping, indicating high specificity of the assays. However, the assays need to be tested with more avian pathogens to check for diagnostic specificity. Interference of IAC was absent except for H9-HA assay. Further optimization on concentration of primer and probe is required to improve the analytical sensitivity. All duplex assays with addition of 102 copies IAC were successfully developed except for H9-HA assay. The quantification cycle (Cq) value difference between the simplex and duplex assay was within 1Cq and the amplification efficiency remained in the accepted range. The detection limit of all duplex assays except H9-HA was 10 copies of recombinant plasmid containing target gene per reaction with linear dynamic range of 10 to 107 copies. Reproducibility test and field samples evaluation are required to provide more evidence of feasibility for future use.

**Conclusion**

Rapid detection and subtyping of AIV are crucial for immediate control actions. Incorporation of IAC in qRT-PCR assay could help to avoid false-negative results reporting. Furthermore, triplex assays that combines H9-HA with H5- or H7-HA detection could also be developed in order to save the cost of analysis.
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**Background**

Acute promyelocytic leukaemia (APL) is the highly treatable form of AML with the cure rate of nearly 90% and mortality under 10%. However, immediate attention should be given to the patients due to life-threatening coagulopathy. APL disease comprehension, particularly from the molecular perspective is imperative to improve disease outcome. MicroRNAs (MiRNAs) are non-coding RNAs (ncRNAs) that play fundamental roles in dictating cellular fates and disease development. Our previous study on miRNA expression profiling using the NanoString nCounter® platform found that miR-100 was the most up regulated miRNAs in newly diagnosed APL patients. The present study aims to (i) identify miR-100 associated target genes; (ii) to perform functional enrichment analysis of miR-100 identified target genes and (iii) to identify experimentally validated miR-100 target genes in human cancers so as to decipher the potential molecular mechanisms regulated by miR-100 in APL.

**Methodology**

MiRWalk2.0 online database was used to identify miR-100 target genes. STRING v11.0 and Cytoscape 3.6.0 software plug-in 'Network Analyzer' and 'BINGO' were applied for the construction of protein-protein interaction (PPI) network, identification of hub genes, Gene Ontology (GO) term enrichment analysis, KEGG and PANTHER pathway analysis. Finally, miRTarbase 7.0 was employed to search for experimentally validated miR-100 target genes in human cancers as documented from the previous studies.

**Results and Discussion**

A total of 101 target genes were detected. Analysis of the PPI network comprising of 101 nodes and 29 edges led to the identification of 5 hub genes, *MTOR*, *RPTOR*, *FOXO3*, *RAP1B* and *IGF1R* as potential biomarker genes and therapeutic targets. In addition, functional and signaling pathway analysis unveils various regulatory mechanisms and pathways associated with miR-100 target genes, thereby suggesting the complexity of cancer genesis. Data from miRTarbase 7.0 revealed several target genes for miR-100 have been validated in human cancers.

**Conclusion**

Considering that miR-100 was implicated in various regulatory mechanisms, cancer associated pathways and human cancers, miR-100 might play an important role in APL leukemogenesis, by targeting *MTOR*, *RPTOR*, *FOXO3*, *RAP1B* and *IGF1R*.

OP26 Modulation of osteocyte biomarkers by annatto tocotrienol in protecting against metabolic syndrome-induced osteoporosis in rats {#Sec87}
------------------------------------------------------------------------------------------------------------------------------------

### Sok Kuan Wong, Kok-Yong Chin, Soelaiman Ima-Nirwana {#Sec88}

#### Department of Pharmacology, Faculty of Medicine, Universiti Kebangsaan Malaysia, Jalan Yaacob Latif, Bandar Tun Razak, 56000 Cheras, Kuala Lumpur, Malaysia {#Sec89}

##### **Correspondence:** Soelaiman Ima-Nirwana ([imasoel\@ppukm.ukm.edu.my]{.ul}) {#Sec90}

**Background**

Annatto tocotrienol has been previously shown to exert skeletal-promoting effects mainly through the regulation of bone formation and resorption activities governed by osteoblasts and osteoclasts \[1\]. The role of tocotrienol on osteocytes has not been explored. This study aimed to investigate the effects of annatto tocotrienol in the modulation of osteocyte-mediated bone remodeling in an osteoporotic rat model induced by metabolic syndrome.

**Methodology**

Thirty male Wistar rats were purchased and divided randomly into five groups (n=6/group). The baseline group was sacrificed upon arrival. The normal group was fed with standard rat chow and tap water. The other three groups were given high-carbohydrate high-fat (HCHF) diet and 25% fructose water. Food and drinks were provided *ad libitum* throughout the study period. After 8 weeks, the three groups of HCHF animals were orally administered with tocopherol-stripped corn oil, 60 and 100 mg/kg annatto tocotrienol, respectively. At week 20, all the animals were sacrificed. Right tibia was harvested, cleaned of soft tissues and homogenised. Protein was extracted from the metaphyseal region of proximal tibia for the assessment of osteocyte biomarkers \[osteoprotegerin (OPG), soluble receptor activator of nuclear factor-kappa B ligand (sRANKL), sclerostin (SOST), Dickkopf-related protein 1 (DKK-1), fibroblast growth factor-23 (FGF-23) and parathyroid hormone (PTH)\].

**Results and Discussion**

The rats fed with HCHF diet had higher sRANKL, SOST, DKK-1, FGF-23 and PTH (p\<0.05). Treatment with 60 and 100 mg/kg annatto tocotrienol reversed the elevated sRANKL and FGF-23 in the HCHF animals (p\<0.05). Supplementation with 100 mg/kg annatto tocotrienol resulted in the reduction in SOST and DKK-1 in the HCHF animals compared to untreated animals (p\<0.05). OPG and RANKL are important regulators for osteoclastogenesis, whereby a high RANKL:OPG ratio favors osteoclast formation and bone resorption \[2\]. High levels of SOST and DKK-1 antagonize wingless (Wnt) signaling thereby inhibiting osteoblastogenesis and bone formation \[2\]. FGF-23 and PTH regulate phosphate homeostasis and vitamin D metabolism, suggesting their role in bone metabolism \[3\].

**Conclusion**

Annatto tocotrienol alters expression of osteocyte-related proteins in favor of bone formation in rats with metabolic syndrome. These changes partly contribute to the bone protective effects of annatto tocotrienol in metabolic syndrome and need to be validated in further studies.
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**Background**

Postmenopausal women are particularly susceptible to osteoporosis due to the abrupt cessation of oestrogen production \[1\]. Annatto tocotrienol (AnTT) has been shown in previous study to prevent against osteoporosis \[2\] but its application is plagued by two main issues. Firstly, there is no evidence that it can reverse bone loss in a model of established. Secondly, the unformulated tocotrienol has a low oral bioavailability. Self-emulsifying drug delivery systems (SEDDS) have been broadly used to promote the oral absorption of poorly water-soluble drugs, which may help to resolve the problem of low bioavailability for tocotrienol \[3\].This study aimed to evaluate the skeletal therapeutic effects of annatto tocotrienol treatment formulated with self-assembly drug delivery system in a rodent model of osteoporosis induced by oestrogen deficiency.

**Methodology**

Thirty six female Sprague Dawley rats aged 8 months were randomly assigned into six groups. The baseline group were euthanized upon receipt. All the groups except the sham underwent bilateral ovariectomy to induce oestrogen deficiency. The sham group was subjected to the same surgical stress, but their ovaries were retained. The rats were allowed to recuperate and to develop bone loss over the course of two months. After two months, treatment was initiated. The AnTT group received annatto tocotrienol at 60 mg/kg daily orally. The SEDDS-AnTT group received annatto tocotrienol prepared in SEDDS at 60 mg/kg daily orally. The positive control group received raloxifene 1 mg/kg daily orally. The remaining groups received equivolume of SEDDS without tocotrienol. After two months of treatment, the rats were euthanized and their left femurs were harvested. Structural changes of the femoral trabecular and cortical bone were examined using X-ray micro-computed tomography.

**Results and Discussion**

Oestrogen deficiency significantly caused deterioration of trabecular bone indices and cortical thickness in ovariectomized rats (p\<0.05). Only AnTT formulated with SEDDS significantly prevented deterioration of trabecular bone (p\<0.05). Both unformulated and formulated AnTT significantly improved cortical thickness in ovariectomized rats (p\<0.05). No significant different were observed between formulated and unformulated AnTT in all parameters (p\>0.05).

**Conclusion**

In conclusion, AnTT formulated with SEDDS is effective in reversing degeneration of the trabecular and cortical bone induced by oestrogen deficiency. Therefore, it is a potential antiosteoporotic agent for postmenopausal women.
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**Background**

Alteration of the cellular signalling pathway affects cervical cancer progression. HPV manipulates the cellular signalling pathway for their transformation and the high-risk HPV *E7* oncogene have additional cancer associated activities by regulating signalling pathways. Alike other signalling pathways, the janus kinase-signal transducer and activator of transcription (*JAK/STAT*) pathway is an important regulator in HPV infected cervical cancer. However, not much work was published utilising HPV18 *E7* knockdown (KD) HeLa and HPV16 *E7* knockdown (KD) CaSki cells concerning the *JAK/STAT* signalling pathway. Therefore, this study was aimed to evaluate the regulation of genes in the *JAK/STAT* pathway in E7 knockdown HeLa and CaSki cells.

**Methodology**

HPV18 *E7* KD HeLa, pcDNA HeLa, HPV16 *E7* KD CaSki, pcDNA CaSki and pcDNA C33-A total RNA were subjected to nCounter pancancer pathway analysis.

**Results and Discussion**

*STAT 3* is always detected in elevated expression in the cervical cancer malignancy. Previous study demonstrated that CaSki exhibited high level of *STAT 3*, compared to HeLa and C33-A cell lines. In the *E7*-suppressed HeLa cells, the *STAT* expression was significantly down-regulated. Subsequently the suppressor of cytokine signalling (*SOCS*) and the *Bcl-2* anti-apoptotic gene were significantly up-regulated. The pro-apoptotic *Bcl-xl* expression exhibited down-regulation. *c-myc* gene expression was significantly down-regulated while *Cyclin D* demonstrated the similar expression as the pcDNA HeLa cells. Down-regulation of the, *p21* cyclin-dependent kinase inhibitor-1 was also observed in the suppression of HPV18 *E7* in HeLa cells. On the other hand, *JAK*, *STAT* and the *STAT* dimers demonstrated similar expression in the HPV16 *E7* suppressed CaSki cells. *SOCS, Bcl-2, Cyclin D* and *p21* showed unchanged expression. The *c-myc* gene and *Bcl-xl* gene were significantly down-regulated. The mechanism by which *E7* regulates *STAT 3* is unknown, however our data demonstrated, *STAT 3* was significantly down-regulated in the *E7* KD HeLa cells. When HPV18 *E7* KD HeLa cells expression data were normalised against C33-A cells, the data exhibited up-regulation of the phosphorylated *JAK*, however the cytoplasmic *STAT* and *STAT* dimers expressed similarly as the C33-A cells. Moreover, up-regulation of the *SOCS* were obtained which acts as the suppressor of the cytokine signalling. The expression of *p21, CDK1* and *Bcl-2* were significantly up-regulated but down-regulation of *Cyclin D* was observed. Both, *Bcl-xl* and *c-myc* showed similar expression as the C33-A cells. This clearly indicates that HPV18 *E7* regulates the *STAT* expression in HeLa cells, however further experiments are required to validate the interaction. In the *E7* suppressed CaSki cells, other oncogenes were found to regulate the expression of *STAT*. When HPV16 *E7* KD CaSki cells were normalised to the C33-A, the data demonstrated up-regulation of the *JNK*, *STAT* and *STAT* dimers. The expression of the *p21*, *Cyclin D, Bcl-xl* genes were significantly up-regulated while *c-myc* was down-regulated.

**Conclusion**

The information from this study will lead towards identification of molecules which play a role in cancer progression upon the suppression of *E7*. As multiple genes were activated by HPV, it is crucial to inhibit multiple molecules as a therapeutic option.
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**Background**

Malaria is a tropical disease that still posed a problem in the world. Many antimalarial drug are already resistant to *Plasmodium*. Discovery of malaria drug candidate is becoming important recently. Proteasome in *Plasmodium* is now become the target in malaria drug candidate research. The aim of this study was to know the potency of eponemycin as Ubiquitin Proteasome System (UPS) inhibitor in beta subunit of 20S core particle (CP).

**Methodology**

The methods of this study were Protein Modelling (SWISS) and Molecular Docking (AUTODOCK VINA PYRX). Molecular docking was done specifically by simulating the binding site of selective drug that already bind (7f1).

**Results and Discussion**

The result showed there was affinity binding between eponemycin with beta subunit of 20S CP of *Plasmodium* UPS with scored -6.2, while 7F1 score was -6.7. The more negative binding affinity score, the easier ligand and receptor to bind. Score of eponemycin with beta subunit of 20S CP of *Plasmodium* UPS was approaching the selective drug, moreover this score was better than epoxomycin which is also a proteasome inhibitor.

**Conclusion**

The conclusion is eponemycin may become a candidate of antimalarial drug by its potency as UPS inhibitor in beta subunit of 20S CP of *Plasmodium* UPS.
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**Background**

Autoantibodies formation has been greatly defined in the pathogenesis of autoimmunity. It has been used as diagnostic tools in clinical settings worldwide. Identification of corresponding cytokine mediators during autoantibody detection may herald putative therapeutic role in disease management. The aim of this study is to analyze IL-6 and IL-10 levels in female patients with anti-Ro/La autoantibodies from multicentered hospitals in the northern region of Malaysia.

**Methodology**

Sera samples were collected from Malaysian hospitals in the northern region and tested positive for connective tissue diseases (CTD). Healthy controls were sera collected from the Blood Bank of northern region. Cytokine levels were measured using Enzyme Linked Immunosorbent Assay (ELISA) with wavelength of 450 nm.

**Results and Discussion**

A significant increase in IL-6 levels were observed in patients with single positive anti-Ro and double positive anti-Ro/La autoantibodies compared to control group (70.56±115.59 pg/ml vs 20.48±15.19)(p\<0.05). Although significant, IL-10 levels increased moderately in similar respondents as compared to control group (32.96±28.36 vs 17.10±12.08). Both cytokine levels subsided during disease progression in patients with single anti-Ro autoantibodies but not in double positive anti-Ro/La patients. Current data added scientific evidence to literature on correlation between CTD and IL-6 and IL-10 levels. In SLE patients, IL-6 \[1\] and IL-10 \[2\] levels spiked tremendously as compare to healthy control. This study demonstrated significant role of IL-6 and IL-10 in anti-Ro and anti-La autoantibodies formation among Malaysian population.

**Conclusion**

Association between these cytokines during the formation of anti-Ro and anti-Ro/La autoantibodies may indicate the underlying pro- and anti-inflammatory feedback responses. The high levels of IL-6 in single positive anti-Ro autoantibodies may be implicated in various type of CTD. Data from current study may pave way on manipulation of IL-6 inhibitors or IL-10 stimulants as therapeutic targets in CTD management among Malaysian population.
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**Background**

Tuberculosis (TB) is a contagious lung disease caused by the infection of *Mycobacterium tuberculosis*, displaying a high mortality rate among human population. BCG vaccination is the only preventive measure to confer protection upon tuberculosis but only protects children with immunity waning over time. In this study, MHC-restricted peptides were designed to stimulate T-cell immunity against a latency-associated TB antigen, known as alpha-crystalline heat-shock protein (HspX). To further improve its immunogenicity, peptide vaccine was formulated in combined adjuvant for synergistic stimulation of cellular immunity (CASAC) in efforts to potentiate CD8+ T-cell mediated response. Previous study showed that CASAC adjuvant triggered activation of dendritic cells with stronger cell-mediated immunity \[1\]. Our study evaluated the adjuvanticity of CASAC on the enhancement of CD8+ T-cell population against HspX-specific MHC-restricted peptides.

**Methodology**

MHC-restricted peptides were predicted by Immune Epitope Database (IEDB) using α-crystalline HspX tuberculosis antigen (*Mycobacterium tuberculosis* Rv2031c strain, NP_216547.1) as template sequence. MHC-I and -II peptide with lower percentile rank (%) represented a higher tendency of MHC-binding to H-2-Kb and H-2-IAb allele, respectively. C57BL/6 mice (n = 5) were initially primed with recombinant HspX protein by intraperitoneal injection. After 14 days, the animals were intradermally immunised using MHC-I and -II peptides formulated in CASAC adjuvant, in every 2 weeks for 10 consecutive rounds. After resting for 50 days, mice were challenged to evaluate its recall immunity. Peripheral blood mononuclear cells (PBMC) were isolated for ELISA and Flow Cytometry analysis. Experimental data were plotted as mean ± standard error mean (SEM) using one-way ANOVA and unpaired *t*-test (two-tailed), where value *p* ≤ 0.05. Flow cytometry data were processed and analysed using FlowJo^TM^ v10 and GraphPad Prism 6 software.

**Results and Discussion**

CD8+ T-cell immunity is important when it comes to rationale TB vaccine design, owing to its function to stimulate cytotoxic T-lymphocyte reaction (CTL) that kills *M. tuberculosis* residing on infected tissues \[2\]*.* Our results demonstrated that CASAC adjuvant induced higher level of antigen-specific CD8+ T-cell response compare to mice group immunised with HspX alone. Effector memory (CD8^+^CD44^+^CD62L^-^) of CD8^+^ T-cell was improved with the use of CASAC adjuvant, while central memory (CD8^+^CD44^+^CD62L^+^) of all groups were sustained throughout peptide vaccination. The use of MHC-peptides in combination with CASAC has improved Th1-mediated response with elevated IFN-γ and TNF-α secretion with low IL-10 production. Immunosuppression was not apparent, as indicated by sustained level of regulatory T-cell (CD4^+^CD25^+^FoxP3^+^) population observed between group immunised with or without CASAC help. Only small percentage of KLRG1^+^ and PD1^+^ CD8+ T-lymphocyte population was stimulated with the use of CASAC formulation, indicating that CD8+ response was efficient without causing exhaustion and senescence of HspX-specific T-cells. Taken together, CASAC adjuvant ameliorated functional CD8+ T-cell response against HspX antigen, with least involvement of cellular negative feedback due to overstimulation of MHC-peptides.

**Conclusion**

The adjuvant-dependent MHC-restricted peptide vaccination generated efficient T-cell responses with least hindrance from immunosuppression, which might lead to an alternative therapeutic approach for TB.
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**Background**

Dengue, including dengue fever (DF), dengue haemorrhagic fever (DHF) and dengue shock syndrome (DSS), is among the major causes of morbidity and mortality. Dengue is an acute viral illness caused by RNA virus of the family Flaviviridae and spread by Aedes mosquitoes. The recent emergence of other arboviruses, such as Zika and Chikungunya has brought new challenges mainly due to the similarities among these diseases. It can hamper the correct diagnosis and management of patients. The conventional method of using IgM and IgG antibodies in patient serum delays the diagnosis of dengue as these antibodies are not reliable during the earlier stage of infection. Delay in the diagnosing of dengue in patients is the major cause of morbidity and mortality. As an alternative, NS1 antigen which is detectable in blood from the first day up to day 9 to 18. However, the onset of symptoms can be used to diagnose dengue in patients during the earlier stage of infection. Antibodies are exploited as binders for antigen of interest in a range of platforms ^1^. Monoclonal antibodies (mAbs) have been widely used for therapeutic, diagnostic, and biotechnological applications. Recently, the single-domain immunoglobulins such as the shark VNAR (new antigen receptor variable domain) have exhibited to possess excellent solubility and high thermostability. This research focuses on screening phage display libraries to identify the clone recognizing to dengue NS1 antigen. Binders specific to proteins of interest with high affinity can be selected by biopanning. The clone targeting the NS1 antigen is expected to be isolated. The isolated NS1 antigen can be used to diagnose dengue in patients during earlier stages of infection and is expected to reduce the rate of morbidity and mortality.

**Methodology**

Using semi-synthethic phage library from shark, biopanning was done to isolate antibodies against NS1 antigen. Briefly, 100 μg, 50 μg, and 25 μg of NS1 antigen was coated on three immunotubes. After blocking with 2% MPBS, 1 ml of VNAR phage library (1.1 × 10^13^ pfu/ml) was inoculated to first immunotube for biopanning process. The eluted phage was then rescued with appropriate amount of helper phage prior to amplification for next rounds of panning. The panned antibodies were verified by polyclonal phage ELISA.

**Results and Discussion**

Optimization for the growth of TG1 *E.coli* was verified from two media, namely 2YT and M9TB. After completing 3 rounds of biopanning, the amplified phage obtained from end of each round of biopanning was tested for the presence of antibody against NS1 antigen using polyclonal phage ELISA. It was observed that there was enrichment of antibody in round 2 and round 3 of biopanning with 2-fold higher when compared to that of than pre-library.

**Conclusion**

Enrichment of antibody against NS1 antigen was successfully done. The experiment will further be continued with monoclonal phage ELISA. The monoclonal clone specific to recombinant DENV Type 2 NS1 will then be identified through DNA sequencing.
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**Background**

The metabolic syndrome (MetS) is a cluster of parts reflecting oversupply, sedentary lifestyles, and resulting surplus adiposity. The MetS involves the clustering of abdominal obesity, insulin resistance, dyslipidemia, and increased blood pressure and is linked with other co morbidities including pro thrombotic state, pro inflammatory state, non-alcoholic fatty liver illness, and reproductive disorders \[1\]. Interleukin 6 (IL-6), generated quickly and transiently in reaction to infection and tissue injury, adds to host defense by stimulating acute phase reactions, hematopoietic, and immune reactions. In the initial stage of inflammation, after IL-6 is produced in a local lesion, it passes through the bloodstream to the liver \[2\]. This study aims to investigate the association of IL-6 and MetS characteristics in rats with high-fat diet.

**Methodology**

Eight-week-old Sprague-Dawley Rat (n=15) male rats were divided into three groups, high-fat diet (HFD), normal diet (ND) and restrictive diet (RD). The rats were kept in a controlled environment (22--24 ° C and 12 h light / dark cycles) and given with specific diets for each group for 12 weeks \[3\]. The body weight, glucose and total cholesterol level were monitored. Blood was collected (2mL) for glucose and total cholesterol analysis. The inflammatory biomarker IL-6 was analysed using ELISA kit.

**Results and Discussion**

The body weight, glucose level and total cholesterol of the rats were increasing every 30 days. Results have shown a significant different (p\<0.0001; F=45.95) of body weight between groups, with HFD (451.74 ±45.56 g) recorded the most weighted rats compared to ND (271.06 ±10.50 g) and RD (263.14 ±6.53 g) groups. The glucose level was shown a significant difference (p\<0.0001; F=67.84) between groups, with mean glucose for HFD increased to 132.33 ±10.96 mg/ml follows with ND (94.67 ±1.15 mg/ml) and RD (72.33 ± 0.58 mg/ml) groups. The total cholesterol also shown a significant difference (p\<0.0001; F=2623.0) between groups. Mean total cholesterol for HFD was 240.66 ± 5.03 mg/ml compared to ND (96.00 ± 0.01 mg/ml) and RD (88.00 ± 0.01 mg/ml) groups. The interlukin-6 was found to be higher in HFD (976.25 ±73.158 pg/ml) compared to ND (761.25 ±121.097 pg/ml) and RD (721.25 ±128.509 pg/ml) groups, but with no significant difference (p=0.004; F=10.08).

**Conclusion**

Consumption of high fat diet exhibit MetS characteristics such as increase in body weight, glucose level and total cholesterol. The elevated level of inflammation biomarkers IL-6 might be a potential biomarker for early prediction of any changes in metabolic syndrome or disorders that could cause by high-fat diet.
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**Background**

Oral squamous cell carcinoma (OSCC) is the sixth most common malignancy worldwide and the 5-year survival rate of around 50% has not improved significantly during the past 30 years. Chemotherapy in combination with anticancer agents derived from natural products offers a promising new approach in an attempt to improve patient prognosis \[1\]. Goniothalamin is a styryl-lactone compound, which was extracted from *Goniothalamus macrophyllus*. It was reported to be cytotoxic towards several tumors \[2\]. In this study, the evaluation of the Goniothalamin chemotherapeutic activity on OSCC cells *in vivo* was carried out using 4NQO-animal model.

**Methodology**

In this study, thirty-five SD rats were divided randomly into five groups of seven rats per each. Four groups were supplied with 4NQO (20 ppm) in their drinking water for 8 weeks \[3\]. Goniothalamin was administered orally to the rats a week before exposure to the carcinogen (4NQO) until a week after termination of the carcinogen exposure. All rats were sacrificed, and histological analysis was performed to assess any incidence of pathological changes. The expression of selected genes involved in apoptosis and proliferative mechanism related to oral cancer were evaluated using RT2-PCR.

**Results and Discussion**

The results obtained showed that the incidence of OSCC induced by 4NQO in rats receiving Goniothalamin was decreased, where smaller tumours were developed, compared to the untreated group. Goniothalamin induced apoptosis by upregulation of Casp3 and Bax genes and downregulation of Bcl-2, Cyclin D1, Tp53, EGFR and Cox-2 genes when compared to the induced cancer group.

**Conclusion**

The results of this study indicate that Goniothalamin has the promise to be developed as novel therapeutic agents for the treatment of OSCC.
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**Background**

Accurate diagnosis of leptospirosis is important for patient's prognosis. To date, many of the reported serological assays portray inconsistent sensitivity and specificity, depending on the study sites. Due to this limitation, a diagnostic test that can detect locally circulating *Leptospira* serovars in highly anticipated.

**Methodology**

Partial LipL21 gene from *Leptospira interrogans* serovar Lai was cloned and expressed in *E. coli*. Following purification, the rLipL21 was coated on the microtiter plates and used as ELISA antigen. Diluted goat, anti-human IgG/IgM antibodies conjugated with HRP was used as the secondary antibody. The cut-off point was set at 0.200 (OD~450\ nm~). Eleven MAT-positive sera and eleven MAT-negative sera were tested in duplicates.

**Results and Discussion**

Twenty-two sera from leptospirosis suspected patients were tested. Based on the MAT status, the sensitivity and specificity of the developed ELISA was 90.9% and 90%, respectively. This finding showed that infected patients produced a detectable amount of anti-LipL21 IgG/IgM antibodies. Moreover, based on this serological result, it is assumed that the expressed recombinant protein fold correctly, similar to its native counterpart \[1\]. The minor discrepancies between MAT and the developed ELISA may be attributed to the low titer of antibodies or low level of LipL21 expression of the infecting *Leptospira* strains.

**Conclusion**

Based on this preliminary data, the developed ELISA detecting anti-rLipL21 human antibodies is sensitive and specific for the diagnosis of human leptospirosis. Further evaluation using a larger number of clinical specimens is needed in order to confirm the performance.
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**Background**

*Strobilanthes crispus* (*S. crispus*) is known to possess multiple health beneficial effects and has been widely used as traditional medicine for various ailments, such as cancer, gastrointestinal disorder, and wound healing. In Malaysia, it is called "pecah kaca" or "jin batu". This study was to investigate whether its stem extract also exhibiting antiproliferative activity on breast cancer cells.

**Methodology**

The plant was grown by the herbal supplier in Kota Kinabalu and verified by a botanist from Universiti Malaysia Sabah (ACSC 001/2013). The leaves and stem were washed and dried before freeze-drying. The chemical compounds were first extracted using methanol for 13 hours followed by liquid-liquid partition using hexane, chloroform, ethyl acetate, and water solvents. The antiproliferative activity of these extracts was tested on breast cancer cell line, MDA-MB-231 using MTT assay. Morphological changes caused by the treatment was studied using methylene blue and DAPI staining. Then, the mode of action of the potential extracts was examined through gene and protein expression of genes associated with apoptosis and cell cycle.

**Results and Discussion**

The MTT results showed two extracts of *S. crispus* inhibited the proliferation of MDA-MB-231 at the IC~50~ of 40 μg/ml and 60 μg/ml after treated with leaf water (LW) and stem hexane (SH) extracts, respectively. The discrepancy of IC~50~ values compared to other studies could be due to the differences in extraction methods \[1\]. Chromatin condensation and peripheral aggregation of nuclear chromatin were also observed in treated cells. The SH extract was found to induce apoptosis in MDA-MB-231 by suppressing BCL-2 and promoting expression of apoptotic genes. Moreover, a decrease of cyclin A2 expression suggested potential dysregulation of the cell cycle. In contrast, LW extract showed no clear occurrence of apoptosis and cell cycle arrest. This is not surprising as different extracts may contain a different composition of bioactive compound(s). Anticancer and apoptotic inducing properties of leaf extracts of *S. crispus* have also been reported in many studies \[2\]\[3\].

**Conclusion**

Taken together, these results suggested that partitioned LW and SH extracts of *S. crispus* might prevent cancer cell growth through different mechanisms.
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**Background**

Mutations in calreticulin (*CALR*) have been reported to be key markers in the molecular diagnosis of myeloproliferative neoplasms. Mutations in *CALR* are commonly found in essential thrombocythemia (ET) and primary myelofibrosis (PMF) patients lacking *JAK2* mutations. The presence of *CALR* mutations is a critical diagnostic criteria for myeloproliferative neoplasm hence, the detection of *CALR* mutations increases the diagnostic accuracy in patients without other molecular markers. In most previous reports, *CALR* mutations were analyzed by allele-specific PCR (AS-PCR) and Sanger sequencing. Here, we report conformational sensitive gel electrophoresis (CSGE) as a screening tool for *CALR* mutation in *BCR-ABL* negative myeloproliferative neoplasms (MPN) patients.

**Methodology**

PCR primers were designed to amplify 537 bp spanning between exons 8 and 9 to target the mutation hot spot in *CALR*. Twenty nanograms of DNA template and 0.5 μL (10 pmol) of each primer were added to the PCR premix (25 μL final volume) prior amplified by PCR. Gel electrophoresis was performed in a 2% agarose gel to detect the amplified products. CSGE was used to screen for mutations as described previously \[1\]. Briefly, PCR products were denatured by heating to 95°C for 5 min and then incubated at 65°C for 30 min. These heteroduplexed PCR products were then electrophoresed on 10% polyacrylamide gels; 40% 29:1 acrylamide/bis (Bio-Rad), 10% ethylene glycol (Sigma-Aldrich), 15% formamide (Sigma-Aldrich) and 0.5 x TTE buffer (1 x TTE = 89 mmol/L Tris, 28.5 mmol/L taurine, 0.2 mmol/L EDTA). Samples displaying an abnormal CSGE profile, when compared with that obtained from a normal individual, were directly sequenced. The results were confirmed by Sanger sequencing and compared with results from AS-PCR as described previously \[2\].

**Results and Discussion**

Forty peripheral blood samples from *BCR-ABL* negative MPN patients with a mean age of 56.7±11.5 years were analyzed for *CALR* using CSGE and AS-PCR. They include 19 PV, 7 ET, and 14 PMF. CSGE identified three types of mutations; two PMF patients with either *CALR* type 1 or type 2, and additional one PV patient with p.K368del (c.1102_1104delAAG) in frame mutation albeit previous publications showed none in this group. All three mutated patients have altered KDEL motif at the C-terminal of CALR protein. However, CSGE did not detect one ET patient with type 1 mutation as detected in AS-PCR.

**Conclusion**

Although CSGE did not detect one patient with mutation as detected in AS-PCR, CSGE detected an extra mutation and may be considered as more sensitive and accurate in detecting *CALR* mutation in *BCR-ABL* negative MPN patients.
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**Background**

Mouse monoclonal antibodies (mAbs) specific to target epitopes/proteins of interest are produced from immortal hybridoma cell lines. However, genes encoding functional variable kappa light chain (Vκ) of mAbs are proportionally much less than that of the aberrant ones in murine hybridoma cells derived from MOPC21 myeloma fusion partners. This causes a bias toward the amplification of functional Vκ gene and hampers subsequent antibody engineering process. Here we report the efficient protocols to select and verify the functional Vκ genes as well as functional variable heavy chain (VH) transcripts from 17 hybridoma cells producing mAbs against dengue proteins.

**Methodology**

PCR amplification of the first strand cDNA using a set of different sense primers covering most of mouse immunoglobulin families, subsequently with *Bci*VI restriction enzyme digestion enabled identification of undigested 400-bp PCR products as productive Vκ transcripts based on sequencing analysis. In addition, the 500-bp VH transcripts were amplified by the other set of primers from all hybridomas. Productive Vκ and VH were generated in a form of chimeric antibodies as a proof-of-concept. DNA sequences encoding murine variable regions and human constant regions specific for IgG1 were assembled into a dual mammalian expression vector. The binding characteristics of the chimeric antibodies were tested by immunoblot and immunofluorescence assays.

**Results and Discussion**

The 400-bp PCR products of Vκ transcripts were amplified by Vκ primers from 17 hybridoma cells producing anti-dengue mAbs, and subsequently digested with *Bci*VI. Only the *Bci*VI-resistant products were identified as productive Vκ transcripts, confirming by sequencing analysis. The productive 500-bp VH transcripts were also amplified from all hybridomas, except the clone 1B2 where a frame shift at the CDR3 region was detected. Productive Vκ and VH transcripts of three hybridoma clones (2G6, 1F11 and 1A4) were selected for the generation of functional chimeric antibodies. The binding characteristics of these chimeric antibodies were similar to the original hybridoma antibodies.

**Conclusion**

In this study, the simple and efficient protocol to identify productive variable genes from mouse hybridoma clones was demonstrated and subsequently verified by the generation of functional chimeric antibodies. It is beneficial to generate chimeric antibodies for various applications.
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**Background**

Oil palm is prone to fungal attack by basal stem rot (BSR) disease, a serious threat to oil palm plantation. The basidiomycete fungus, *Ganoderma boninense*, degrading the root tissue beneath the soil and later became hemibiotroph, destroying the oil palm and affecting the productivity of the oil palm. Five to ten years later, the physical symptom of unopened spear leaf and presence of fruiting body can only be seen and eventually the palm will die. Biochemical studies via quantitative proteomics were engaged to catalogue differentially expressed proteins that was being triggered during early interaction of *Ganoderma* in oil palm.

**Methodology**

The 12-month old oil palm seedlings were artificially inoculated with *G. boninense* inoculum (T1) using root inoculation technique as described by Idris (1999) with modification \[1\]. Control experiments were employed i.e. (T2) oil palm seedlings inoculated with rubber wood block (RWB) without *G. boninense* and (T3) oil palm seedlings uninoculated. Roots were collected at day 3 and day 7 after inoculation and cleaned prior to snap frozen until further used. Phenol extraction method was conducted to extract total proteins from oil palm root \[2\]. Proteins were precipitated in 0.1 M Ammonium bicarbonate and resuspended in 0.1 M TEAB prior to quantification via 2D Quant Kit. Offline reverse phase fractionation was performed prior to LC-MS analysis via Orbitrap Fusion. The mass spectrometry spectrum was analyzed via Thermo Scientific^TM^ Proteome Discoverer^TM^ Software Version 2.1 using NCBI Oil Palm Protein and *Ganoderma* Protein databases. All peptides were validated using the percolator® algorithm, based on q-value less than 1% false discovery rate (FDR). Descriptive analysis was performed via Perseus Software Version 1.6.2.1**.** Each experiment was conducted in duplicate.

**Results and Discussion**

Physically, inoculated oil palm looks healthy. At day 3 post inoculation, no visible symptoms were seen at the oil palm root. Only after day 7 post inoculation, white mycelia of *Ganoderma* was observed surrounding the root skin. Six fractions of labelled oil palm root proteome at day 3 and day 7 were collected and generated a total of 248253 MS/MS spectrum. Peptide spectrum matching towards selected databases resulted to a total 8936 PSMs with 1207 protein groups identified. After filtration, a total of 502 proteins was valid for quantitative analysis. To explore the similarities and comparative proteome profiles in oil palm root in response to *Ganoderma* at early stages of inoculation, pairwise comparison was carried out between the proteomes responding to *Ganoderma* at day 3 and day 7 (labelled with tag 126 and 129, respectively) and empty wood block as control at day 3 and 7 (labelled with tag 127 and 130, respectively). A signal ratio of 126//127 and 129/130 was used to indicate the oil palm root proteins responsive to *Ganoderma* inoculation at day 3 and day 7, respectively. Using the given cutoffs, a total of 92 proteins were differentially expressed in the oil palm root inoculated with *Ganoderma* as early as day 3 after inoculation, with 59 up-regulated and 33 down-regulated proteins. Out of these, five proteins were significantly (p\<0.05) regulated which include ricin-like proteins and xyloglucan galactosyl-transferase that interlace cellulase microfibrils in flowering plants \[3\]. At day 7, 36 proteins were differentially expressed in the oil palm root inoculated with *Ganoderma*, with 23 up-regulated and 13 down-regulated proteins. Out of these, two proteins were significantly regulated (p\<0.05) i.e. chloroplastic small heat shock protein and pyrophosphate-fructose-6-phosphate 1-phosphotransferase subunit alpha.

**Conclusion**

This paper reported quantitative proteomics analysis employing oil palm root to reveal early interaction and differentially expressed proteins during *Ganoderma boninense* inoculation.
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**Background**

Relapse in triple negative breast cancer patients is common as a consequential by being chemoresistant to FEC chemotherapy. In clinical settings, this is still an underlying setback in TNBC treatment regime. Pinpoint signature markers and understanding molecular mechanisms in TNBC is crucial. This study aimed to pinpoint epithelial-to-mesenchymal transition (EMT) signatures and to establish the epigenetic molecular mechanism in TNBC cell lines.

**Methodology**

A total of 58 epigenetic enzymes were assayed via siRNA knockdown in Hs578T cell line to identify the epigenetic regulator playing an oncogenic key role in TNBC cell line. The least viability esiRNA was chosen for further evaluation. Because it is known that EMT is the main feature of TNBC progression, Nanostring Cancer Progression panel was carried out to determine differentially expressed genes in SETD1A depleted cells. Significant genes were further validated by RqPCR to determine the potential mechanism, with clonogenic and wound scratch assay to complement the regulation of genes in TNBC cell lines.

**Results and Discussion**

The epigenetic screening showed SETD1A as a potential regulator of cell proliferation and increased in TNBC cell line. Nanostring cancer panel highlighted several genes denoted as up- and down-regulated at a cut-off fold-change \>1.5 and \<-1.5 with p-value (p=\<0.05) fall within key biological processes, narrowing down to top 20 upregulated (cell adhesion and cell cycle) and top 20 downregulated genes (EMT). The top 20 upregulated genes were COL5A1, CDH2, COL6A2, SULF1, COL4A1, SNAI2, FSTL1, VIM, VCAN, TXNIP, FHL1, CADM1, FBN1, JAM3, AKAP12, SMAD4, FBN2, EMP3, and ABI3BP. Top 20 differentially down-regulated genes were TACSTD2, S100A7, KRT19, SLP1, ELF3, AP1M2, ESRP1, TMPRSS2, ST14, SCNN1A, MGP, EPCAM, TSPAN1, B3GNT3, S100A14, TMEM30B, LRG1, CLDN4, TNFSF10, TMPRSS4 and SPDEF. Interestingly some of these genes are associated as active transcription factors that play a vital role in chemo-drug resistance in cancers. KEGG pathway analyses illustrated multiple pathways involved by the changes in gene expression profiles between the two cell lines. The distinct pathway involved by the regulated genes was the Pathway in Cancer, illustrated the big picture of several intrinsic pathways involved in cancer, such as the TGFβ pathway. The significant differential gene expression analyses were also associated with a pathway in miRNAs, depicting activation of gene changes (CD44, ITGA5, RhoA, uPA) regulated by several miRNAs indicating the roles of miRNAs (miR-373, miR-31, miR-193b, miR-200) as oncomiRNA in the breast cancer tumorigenesis. The clonogenic assay exhibited reduced proliferative and migration effects upon SETD1A-KD. RqPCR data showed significant increased of miR205 (p = 0.003) and LRG1 (p = 0.02) and reduction of Ki-67 (p = 0.02) expression level upon SETD1A-KD.

**Conclusion**

Our data suggests that SETD1A modulates proliferation through de-activation of miR-205 to regulate Ki-67, concurrently suppressed LRG1 through activation of the TGFβ signaling pathway in TNBC. Clearly SETD1A epigenetically abrogate EMT markers, thus, further assessments are warranted to elucidate the significance of SETD1A in TNBC chemo-resistance.
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**Background**

Ovarian cancer (OC) still remains as one of the deadliest of gynaecological type of cancers. OC was often being detected at a late stage and this had reduced the chance of recovery. Chemotherapy such as cisplatin and paclitaxel are among the drugs that are still being used to treat the advanced stage of ovarian cancer but the prognosis is still poor due to drug resistance and adverse toxicity effects. Hence, the search for new anti-cancer agent is still in need to overcome these issues. *E. longifolia* had been reported previously to have anti-proliferative effects in epidermoid (KB), prostate (DU-145), rhabdomyosarcoma (RD), breast (MCF-7) cancer cell lines, to name a few \[1\]. However, the preparation of these extracts involved the usage of medium polar solvents (ethanol, methanol, and chloroform) and one of the active compounds detected was 9-methoxycanthin-6-one. Recently, a water soluble standardized extract (SEEL30) had been currently prepared using proprietary extraction protocol with a compound coded as EL30 was used as one of its biomarker.

**Methodology**

The roots of *Eurycoma longifolia* was harvested from Stesyen Penyelidikan FRIM in Maran, Pahang and it was extracted with distilled water using a proprietary extraction protocol (patent pending; UI2018703747) to yield a standardized water extract (SEEL30). HPLC was used to quantitate the percentage of active compound coded as EL30 in SEEL30. Different concentrations of SEEL30 (1, 10, 20, 50, 100 μg/mL) and EL30 (0.032, 0.16, 0.8, 4, 20 μg/mL) were treated on the SKOV-3 and A2780 ovarian cancer cells in 96-well plates and incubated for 72 hr in 5% carbon dioxide in air. Sulphorhodamine B assay was used to determine the IC~50~ values of SEEL30 \[2\]. Hoescht 33342 assay was used to determine the dose-dependent effect of SEEL30 in causing apoptotic cell death based on Apoptotic Indices (AI) analysis \[3\]. Bacterial Reverse Mutation Test (AMES) test (OECD471 Guidelines for Testing of Chemicals 1997) was used to evaluate the genotoxicity effect of different concentrations of SEEL30 (from 313 to 5000 μg/plate) on the bacterial strains *Salmonella typhimurium* (TA100, TA1535, TA98, TA1537) and *Escherichia coli* (WP2uvrA).

**Results and Discussion**

The yield of SEEL 30 was 4.49 ± 0.08 % from the dried roots of *E. longifolia*. 1.68 ± 0.17 % of EL30 was detected in SEEL30. The IC~50~ values of SEEL30 when treated in SKOV-3 and A2780 were 6.74 ± 0.04 μg/ mL and 8.93 ± 0.31μg/ mL, respectively. The IC~50~ values of EL30 when treated in SKOV-3 and A2780 were 1.26 ± 0.07 μg/ mL and 0.82 ± 0.07 μg/ mL, respectively. As for comparison, cisplatin was shown to be twice less active than EL30 when treated on the respective cell lines. It was found that SEEL30 induced cell death via apoptosis in dose dependent manners. SEEL30 had shown to have no reverse mutagenic potential on all bacterial strains tested.

**Conclusion**

SEEL30 and its biomarker EL30 were found to have anti-ovarian cancer potential awaiting to be validated via *in vivo* and pre-clinical studies.
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**Background**

Ovarian cancer ranks fifth in cancer deaths among women and accounting for more deaths than any other cancer of the female reproductive system. At present, standard treatment for ovarian cancer involves the use of chemotherapy drugs paclitaxel and carboplatin after surgical to remove tumor to prolong patients' life. However, the use of these drugs often leads to drug resistances that cause potential death of patients. Thus there is an urgent need for new drugs for ovarian cancer. Phytochemicals have huge chemical diversity and wide range of biological activities. Phytochemicals products have been used for thousand years as treatment for various diseases. Our previous studies discover that standardised extract of *E. longifolia* (SEEL30) have shown active in vitro anti-cancer effects against SKOV3 ovarian cancer cell line (UI2018703447). We aimed to profile the differentially expressed protein of A2780 ovarian cancer cell line after being treated with standardised extract of *E. longifolia* (SEEL30).

**Methodology**

Ovarian cancer cells (A2780) were treated separately with or without (control) standardised extract of *E. longifolia* (SEEL30) using IC50 value. Then, protein profiling was conducted using 2-Dimensional Electrophoresis (2-DE) (Nor Datiakma, 2010). The gels were stained with Coomassie Brilliant Blue-G200 (CBB-G200). Digital images of the analytical gels were acquired and analysed quantitatively for differentially expressed proteins using ImageMaster 2D Platinium 7.0 analysis software.

**Results and Discussion**

In total, at least 615 protein spots were successfully being separated in A2780 ovarian cancer cell line before they were subjected to SEEL30 treatment. Among them, 83 proteins were significantly altered in expression (up- or down-regulated) due to treatments with SEEL30 (selection criteria: Anova *p* value \<0.05 and protein fold change \>1.5). Of the 83 differentially expressed proteins, 63 proteins were up-regulated and 20 proteins were down-regulated.

**Conclusion**

Further work will be focusing on proteins identification and biochemical networks where these proteins are involved.
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**Background**

Cervical cancer is the fourth most common cancer in women. High risk human papillomavirus (HPV) type 16 and 18 are the main aetiological factors in cervical cancer. Persistent HPV infection causes a series of genetic alterations in the host cells, leading to transformation of normal cells into a precancerous stage termed cervical intraepithelial neoplasia (CIN), and further into cancer. The host's immune system plays a critical role against viral infections and evading immune destruction, one of the hallmarks of cancer cells. This study aimed to identify the expression of HLA class II genes and other genes involved in the immune cell signalling pathways during cervical carcinogenesis.

**Methodology**

Total RNA was extracted from 12 formalin-fixed paraffin-embedded (FFPE) samples, consisting of three normal cervical tissues as control, three samples each of low-grade CIN (LGCIN), high-grade CIN (HGCIN) and squamous cell carcinoma (SCC). The extracted RNA was hybridized to Human Transcriptome Array (HTA) 2.0 Affymetrix. The expression of genes was determined using Affymetrix transcriptome analysis console software, using one-way ANOVA and *p* value set as \< 0.05. The analysis compared the gene expressions between LGCIN and normal cervix, HGCIN and LGCIN, and SCC compared to HGCIN group.

**Results and Discussion**

The results showed that HLA-DRA and CD74 were significantly upregulated during transition from LGCIN to HGCIN. HLA-DRB4 was also found to be significantly upregulated in LGCIN. Invasion of HPV oncoprotein into the host cell initiates HLA class II. The main role of HLA class II in cervical precancerous lesions is to secrete proteins that facilitate immune recognition and control of HPV replication \[1\]. During the transition from HGCIN to SCC, IGHV3-15, IGHV3-21, and IGHV1-45 were found to be highly upregulated. In LGCIN, IGHD-21 was upregulated. The HGCIN stage is a crucial phase where genetic alterations significantly promote cell proliferation \[2\]. Immunoglobulins, which are normally produced by the B-cell lymphocytes, can also be derived from cancer epithelial cells. It has been demonstrated that these immunoglobulins promote cancer cell proliferation, invasion and metastasis, demonstrating its oncogenic potential \[3\]. The present study showed a high expression of immunoglobulins in SCC. Further studies are warranted to investigate the regulation of HLA genes and immunoglobulins in cervical cancer towards the future development of targeted immunotherapy.

**Conclusion**

HLA class II genes were activated in the early stages of transition from low grade to high grade CIN. Immunoglobulins were highly expressed in cancerous cells. These suggest that different immunological mechanisms are involved in precancerous and cervical cancer stages.
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**Background**

*Xanthophyllomyces dendrorhous* is a basidiomycetous yeast that has been biotechnologically exploited due to its ability to synthesize the carotenoid astaxanthin as its primary pigment and is a suitable producer for natural pigments with enhanced yield *via* modern biotechnological strategies. Astaxanthin has become increasingly important in food, cosmetic and pharmaceutical sectors because of its health-promoting benefits such as antioxidant, anti-diabetic and anticancer properties. Astaxanthin can be synthesized chemically but it is not environmental friendly (Charalampia *et al*., 2017). Meanwhile, the use of wild type *X. dendrorhous* in commercial-scale production has not been profitable as the pigment content in wild strains is low. So, an astaxanthin-overproducing *X. dendrorhous* strain, M34, was successfully isolated in our laboratory in view of the growing consumer demand for natural pigments obtained from renewable resources.

**Methodology**

Wild type *X. dendrorhous* (DSM 5626) and the mutant strain, M34, were grown in the yeast malt (YM) medium at 20°C with 200 rpm agitation for 96 h. The cell pellets were disrupted in the presence of glass beads and DMSO and extracted using petroleum ether. Both *X. dendrorhous* yeast extracts were spotted on a TLC sheet together with astaxanthin and beta carotene standards in a solvent system acetone: n-hexane with the ratio of 3:7 (v/v). HPLC analysis was performed on a reversed-phase column with Solvent A and Solvent B (9:1, v/v) as mobile phase with a flow rate of 1 mL/min. The elution spectra were detected using a diode array detector at 474 nm. Toxicity analysis was carried out on the immortalized but non-transformed human breast epithelial cells, MCF-10A. MTT assay was further conducted on the human breast cancer cell line (MDA-MB-231) in a dose-dependent manner to establish IC50 for both yeast extracts by software SigmaPlot 12.5.

**Results and Discussion**

Based on comparison to astaxanthin and β-carotene standards and results reported by Nagaraj *et al*. (2012), the TLC had shown well-separated bands corresponded to astaxanthin and β-carotene. HPLC analysis showed that the spectrum of M34 extract was in good agreement with the authentic standards in term of elution profile and retention time. The results identified that the major carotenoid produced by M34 was astaxanthin and in high purity as there was no other major carotenoid peak observed in the absorption spectrum. MTT assay showed that both the extracts of wild type and mutant strains were non-toxic towards the normalized breast cancer cells, MCF-10A, as the cell viability was over 80% at 72 hours with a maximum dosage of 30 μg/mL. Meanwhile, MTT assay on MDA-MB-231 cells (triple-negative human breast cancer cell line) gave IC50 of 10.06±0.63 ug/mL and 16.81±0.19 ug/mL for wild type and mutant extracts respectively. IC50\<30 μg/mL indicated the high potential of a candidate compound for cancer therapy (Vijayarathna & Sasidharan, 2012).

**Conclusion**

The mutant yeast extract has been proven to be an alternative source of natural astaxanthin based on the profile study. It was also shown as a good candidate as an anticancer agent by inhibiting the MDA-MB-231 cancer cells at a low concentration.
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**Background**

Tuberculosis (TB) remains a major worldwide health problem which causes more than 1.3 million deaths annually. The development of a new vaccine as a replacement of Bacille Calmette Guerin (BCG) or to improve its efficacy is one of the goals mooted by the World Health Organization (WHO) to control TB. *Mycobacterium smegmatis* (*M. smegmatis*) is nonpathogenic and commensal in humans, which shares many characteristics with *Mycobacterium tuberculosis* (*M. tuberculosis*). Mycobacterial vectors including *M. smegmatis* have been successfully used in the development of experimental vaccines against TB.

**Methodology**

Recombinant *M. smegmatis* expressing selected Ag85B epitopes (P1, P2, and P3) from *M. tuberculosis* was constructed (rMs064). As a control, *M. smegmatis* was also transformed with the empty plasmid (rMs012). The immunomodulatory effects of rMs064 were evaluated in J774A.1 murine macrophages cells. To test the effect of rMs064 infection on J774A.1 macrophage, the expression of macrophage activation markers; CD40, CD80 (B7.1) and CD86 (B7.2) and MHC-II were assessed by flow cytometry.

**Results and Discussion**

rMs064 was capable to induce expression of the macrophage activation markers; MHC class II and CD40 molecules. The expressions of co-stimulatory molecules followed by enhanced production of pro-inflammatory cytokines after macrophages were infected with rMs064. Our results showed enhanced expression of MHC-II and CD40 molecules after 24 hr post-infection. On the contrary, we demonstrated no significant increase of CD80 (B7.1) and CD86 (B7.2) expression post-infection with rMs064 or rMs012. Microbe-induced macrophage maturation is characterized by activation of antigen-presenting molecules such as MHCII and costimulatory activation markers such as CD40, CD80 (B7.1) and CD86 (B7.2) (Bhatt et al., 2009; Khan et al., 2012). The processing of exogenous antigens and its presentation results in the binding of peptide - MHC II complexes on the surfaces of APCs which is compulsory signal for T- cell receptor (TCR) activation (Holling et al., 2004). The second signal for further T cell activation is provided by co-stimulatory molecules B7 families and CD40.

**Conclusion**

The significant increase of MHC-II in rMs064 infected macrophages is an important indicator of efficient antigen processing and presentation. In conclusion, the immunomodulatory effects of rMs064 to initiate the innate immune response and activation of host macrophages make this vector as an efficient vehicle for further adaptive immune stimulation. The immunostimulating adjuvant modulated by *M. smegmatis* and the ability to express native *M. tuberculosis* antigens such as Ag85B, support further evaluation of this strain as an experimental TB vaccine candidate.
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**Background**

Peroxisome proliferator-activated receptor alpha (PPARα) is reported to regulate the transcription of cytochrome P450 genes in human liver and intestine, which accounts for 70-80% of the enzymes involved in drug metabolism \[1,2\]. Chrysin is a natural phytochemical flavonoid that may possess a mild effect to be used as an anticancer agent \[3\]. This study aimed to investigate the drug metabolising effect of Chrysin by investigating the mRNA expression level of PPARα and its related cellular mechanisms in HCT116.

**Methodology**

The mRNA expressions of PPARα in HCT116 treated with Chrysin or combination of Chrysin and MK886 were first determined using PCR and quantitatively analysed by Bioanalyzer. Each quantified level of mRNA expression was then normalised to GAPDH. Flow cytometry was used to detect the cell cycle phases of HCT116 treated with Chrysin or combination of Chrysin and MK886. The migration of HCT116 post treatment with Chrysin or combination of Chrysin and MK886 were also investigated by Wound Healing assay. Finally, the mRNA expression of metabolism-related CYP genes in Chrysin or combination of Chrysin and MK886 treated HCT116 were determined by PCR.

**Results and Discussion**

The mRNA expression of PPARα was significantly induced in HCT116 following treatment with Chrysin for 36 hours, indicating that Chrysin-treated HCT116 was able to regulate the transcription of cytochrome P450. The mRNA expression of PPARα was inhibited when the cells were treated with a combination of Chrysin and MK886 (PPARα inhibitor) proven that the incorporation of MK886 lowers the expression level of PPARα, thus enabling us to study the function of PPARα. The cell population of the G0/G1 phase was detected significantly increased in Chrysin-treated cells, which was accompanied by a decrease in the percentage of S phase cell population at 12 hours of treatment. However, treatments of HCT116 with Chrysin or combination of Chrysin and MK886 did not show the opposite situation in the G0/G1 and S-phase cell populations, indicating that the expression of PPARα may not be associated with the cell cycle in the treated cells. The migration rate in Chrysin treated HCT116 were reduced significantly at 24 and 36 hours of treatments. However, the activity was revived when the expression of PPARα was inhibited, indicating that the migration of Chrysin-treated cells is likely correlated with the expressions of PPARα, CYP2S1 and CYP1B1 in the cells, whereby the expression of CYP genes could be modified by the PPARα inhibitor.

**Conclusion**

Treatment of HCT116 with Chrysin induced the expression of PPARα, which could be attenuated by administrating a combination of Chrysin with MK886 to the cells. The expression of PPARα in HCT116 is likely correlated with cell migration and the expressions of CYP2S1 and CYP1B1.
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**Background**

Bacterial leaf blight disease (BLB) is one of the major diseases in rice crop caused by a gram-negative bacterium; *Xanthomonas oryzae pv. oryzae (Xoo)*\[1\]. The detection of BLB typically proceeds by plate culturing method that has drawback issues on time-consuming and late-stage detection. The development of biosensor technologies nowadays is an alternate approach for the rapid detection of plant disease pathogens \[2\]. Optical fluorescence biosensor using nanomaterials have drawn much attention as becoming a promising field for various analyte detection. The use of antibody as biorecognition molecule is enabled to recognize and interact with target cells via high specificity binding. The conjugation of antibody with graphene quantum dots (GQDs) nanoparticle is an important probe of fluorescence-based optical immunosensor for *Xoo* detection. In this paper, we present a study of immuno-recognition binding of GQDs conjugated antibody towards *Xoo* cells via high-resolution transmission electron microscopy analysis.

**Methodology**

The polyclonal antibody against whole cells of Xoo was produced by subcutaneously approach in New Zealand white rabbits. The produced antibody (AntiXoo) was conjugated with GQDs by carbodiimide conjugation method. The 50 μL of bioprobe (AntiXoo-GQDs) was incubated with 20 μL of Xoo cells (10^3^ CFU mL^-1^) in 200 μL of total volume with 0.01M PBS buffer (pH7.4) for 2 hours at 4°C. Subsequently, 50 μL of the immunoreaction sample was proceeded for coating, staining and drying to be visualized by high-resolution transmission electron microscopy (HRTEM) at accelerating voltage 200kV.

**Results and Discussion**

The AntiXoo antibody was successfully produced and achieved high titer at 1:100000 of dilution ratio. The antibody was highly specific to *Xoo* cells and the low cross-reaction was observed with the other plant pathogens via indirect enzyme-linked immunosorbent (ELISA) assay. From the HRTEM microscopic analysis, the AntiXoo-GQDs probe was highly specific bound to the *Xoo* cells at two antigenic sites; cell surface (outer membrane) and flagellum structure. It describes the interaction of AntiXoo-GQDs probe to antigenic sites that high probability contained lipopolysaccharide (LPS) as the main antigenic properties of the outer membrane that essential for cellular stability and pathogenicity to invade plant hosts \[3\].

**Conclusion**

The high immunorecognition binding of AntiXoo-GQDs to the specific antigenic sites has enhanced the superiority of bioprobe in optical-based immunosensor for the rapid detection of *X.oryzae pv. oryzae*.
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**Background**

Ovarian cancer is the most common gynecological cancer in women worldwide; it also known to be associated with BMI and CA125, especially those with underlying endometriosis. The PTEN and PI3K in endometriosis also widely studied, however their roles in the endometrioid adenocarcinoma and clear cell carcinoma of ovary are still unclear. Our study aims to evaluate the BMI and CA125 level with the expression level of PTEN and PI3K in endometrioid adenocarcinoma and clear cell carcinoma of the ovary in women with underlying endometriosis.

**Methodology**

Tissue microarray (TMA) were constructed from 19 paraffin blocks of ovarian endometrioid and clear cell carcinomas, collected between 2007 until 2015 from the Diagnostic Laboratory, University Kebangsaan Malaysia Medical Centre (UKMMC). Immunohistochemical staining (IHC) for PTEN and PI3K were done on tissue sections that reported with ovarian cancer with endometriosis (n=10) vs. ovarian cancer without endometriosis (n=9) following analysis of each patient's medical record. BMI and CA125 records were taken for analysis.

**Results and Discussion**

In ovarian cancer with underlying endometriosis, we found greater loss of PTEN protein expression and higher PI3K expression compared to those without endometriosis but were not statistically significant (p\>0.05); 100% vs. 88.9% and 80% vs. 77.8% respectively. In addition, BMI was not significantly (p\>0.05) cause loss of PTEN and phosphorylation of PI3K in both groups. CA125 was higher in those without endometriosis; it also increased in absent of PTEN and higher of PI3K but not significantly different (p\>0.05). In this study, we found endometriosis were not responsible for the elevated CA125 level.

**Conclusion**

The present study demonstrates the phosphorylation of PI3K accompanied by the loss of PTEN in clinical specimens of ovarian endometrioid adenocarcinoma and clear cell carcinoma with endometriosis. CA125 might be used to predict PTEN and PI3K expression.
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**Background**

Brucellosis is particularly dangerous and highly contagious zoonotic disease which is transmitted from ruminants to human. Four of them are known to infect human (*B. melitensis, B. abortus, B. canis, B. suis*) and the most virulent strain that pathogenic to human are *B.melitensis* and *B.abortus* \[1,2\]*.* Currently, the diagnosis of brucellosis is depending on isolation and serological techniques. Therefore, outer membrane protein from *B. abortus* strain was selected as a target for diagnostic and vaccine development. This strain was known can infected broad host target compared to another three Brucella strains. Thus, this study was aimed to produce recombinant outer membrane protein from *B. abortus* as a target for vaccine and diagnostic development.

**Methodology**

The plasmid pET-28-a(+) containing *B. abortus* outer membrane protein (namely as 3BP) was transformed into *E. coli* BL21-DE3. The positive transformed was inoculated into LB broth for overnight culture. The overnight culture was diluted 1/100 into expression media (10 mL of LB media with 1% glucose or 10 mL of 2xYT media with 0.2% glucose) and induced with 1 mM IPTG when OD600 reaches 0.5-0.6. After induction, the cultures were incubated at 37°C at different speed (200 rpm and 120 rpm) and incubation time. The protein pellet was lysed with lysis buffer. The collected supernatants containing total protein extract were measured using NanoDrop 100 Spectrophotometer. The recombinant protein expression was analyzed using SDS-PAGE and western blot.

**Results and Discussion**

The total protein expressed in LB and 2xYT media was measured at 4, 5 and 16 hours. The yield of total protein expressed in LB media was measured at 143.8 mg (4 hrs, 200 rpm), 130.4 mg (5 hrs, 200 rpm) and 156.6 mg (16 hrs, 120 rpm). Meanwhile, in 2xYT media, the yield of total protein expressed in 2xYT media was measured at 280.5 mg (4 hrs, 200 rpm), 305.3 mg (5 hrs, 200 rpm) and 287.3 mg (16 hrs, 120 rpm). The SDS-PAGE and western blot were confirmed the 3BP protein at \~15 kDa present in both pellet and supernatant.

**Conclusion**

This study was successfully expressed the recombinant of outer membrane protein (namely as 3BP) from *B. abortus* which could potentially be used as a target for diagnostic application. However, further optimization is needed to increase protein solubility before the protein can be purified.
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**Background**

Aptamer is a single-stranded nucleic acid (DNA or RNA) that is valuable in disease diagnostics and therapeutics due to its ability to bind to a various molecule with high specificity and affinity \[1\]. In term of DNA aptamer, the most critical step is during the production of single-stranded DNA (ssDNA) that has high yield and purity. There is a lot of methods that have been reported previously for ssDNA production including lambda exonuclease, NaOH denaturation, magnetic beads, and polyacrylamide gel passive elution \[2\]. However, some of the methods either give low yields of ssDNA or require a lot of resources \[3\]. Thus, this study was aimed to develop a method of ssDNA production using asymmetric PCR coupled with a streptavidin-conjugated resin that acts as dsDNA capturing agent.

**Methodology**

Asymmetric PCR was performed to amplify the 83-mers single-stranded DNA library by utilizing various amounts of unmodified forward and biotinylated reverse primer ratio using the previously optimized PCR condition. Further optimization of primer ratio was performed by fixing the amount of biotinylated reverse primer, but with the variation of unmodified forward primer ratio by 1-fold dilution. The optimization of the PCR cycle was performed at 15, 20, 25, and 30 cycles in order to determine the effect of number PCR cycle on variability of PCR products. The bulk library amplification was conducted using optimized asymmetric PCR condition prior to ssDNA purification. The streptavidin-conjugated resin was added into the PCR product to capture the biotinylated dsDNA. The supernatant containing ssDNA was collected after pellet down the resin containing biotinylated dsDNA and ethanol precipitated. The obtained ssDNA was measured by using NanoDrop 1000 Spectrophotometer and confirm the purified by agarose gel.

**Results and Discussion**

Amplification of single-stranded DNA (ssDNA) was successfully obtained from asymmetric PCR with different amounts of forward and reverse primer. The utilization of different primers amounts preferential increased the amplification of targeted ssDNA, however, also increased the production of primer excess. Fixation of reverse primer, with various forward primer ratio, was showed to decrease the production of primer excess compared to the previous amplification with different amounts of both primers, but with the increasing of ssDNA production. The optimization of PCR cycle with primer ratio of 1.5:0.2 (forward:reverse) showed the appearance of non-specific binding after 15 cycles.

**Conclusion**

This study was successfully optimized the asymmetric PCR for ssDNA production and minimize the dsDNA present in PCR product. Further purification using streptavidin-conjugated resin was successfully removed the dsDNA from ssDNA product. However, further optimization is needed to eliminate the excess primer contamination without affecting the yield of ssDNA.
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